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THE SOCIAL MATURITY OF THE VISUALLY 
HANDICAPPED PRESCHOOL CHILD 1 


KATHRYN ERROLL MAXFIELD 
and 

HARRIETT ANDERSON FJELD 

* 

No satisfactory diagnostic instrument has been available for use in 
measuring the development of very young visually handicapped children. 

The Hayes-Blnet Test has proved valuable for testing the intelligence of 
blind children who are 6 years old or more, but it does not go below the 
3-year level and is not as well standardized below year 6 as above that 
age level. With partially seeing children the tests and scales for the 
seeing sometimes can, sometimes cannot, be used effectively. Often they 
should be supplemented in order to check the child's performance in 
termfl of his degree of vision and in terms of his ability to get along 
as an Independent human being of a given length of life experience. 
Unfortunately no such supplementary instrument haB heretofore been 
available for use with blind and low-visioned children under school age. 

It can scarcely be hoped, because of the complexity of the problem, 
that any single diagnostic instrument will be adequate to meet this 
need. There is a growing realization that even in work with seeing 
children, such Instruments should be UBed aB guides and not aa absolute 
measures. However, when the Vineland social Maturity Scale appeared, It 
gave promise as an indicator of growth In social competence for small 
visually handicapped children even though it was Intended originally for 
use with the seeing. 

The use of this Scale was Inaugurated, for the purpose of studying 
Its value, as a part of the regular routine at the Arthur Sunshine Home 
and Nursery School for the Blind in 1935. in 193B, financial diffi¬ 
culties necessitated the closing of the Arthur Home, thus also bringing 
to a temporary close our work on the study of the Vineland Social Matur¬ 
ity Scale. 

On both the flrBt and the second projects there has been splendid 
cooperation from agencies for the blind having preschool children under 
their care. Grateful appreciation is expressed to the following organi¬ 
zations: The New York Association for the Blind, the New York State 
Bureau of Services for the Blind, the Connecticut School for the Blind, 
the Boston Nursery for Blind Babies, and the Pennsylvania Institution 
for the Instruction of the Blind. Several parents also cooperated. 

Before the close of the first period, at the suggestion of Dr. Doll, 
Mrs. Bradway spent sufficient time at the Arthur Home to give valuable 
suggestions on procedures and interpretations. She had already made a 
study at the Pennsylvania Institution for the Instruction of the Blind 
which gave her considerable insight into the problems involved (3). 

2 The extension and completion of this study was made possible through a grant-in-aid to Dr. 
HaxfteLd by the Social Science Research Council . 

The authors are grateful to Dr. Edgar 4. Doll for his generous offers of assistance through¬ 
out the project and far Ais c riticaL review of the manuscript. 

Since the fuLl report if too Long for publication, two copies of it, in manuscript form, 
have been placed on file in the Lending Library of the American Foundation for the BLind, iff 
Vest s6th Street , hew Yorh City . 
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THE PROBLEM 


The purposes of ths project have been: first, to evaluate the 
Vineland Social Maturity Scale as a useful measure of the general social 
competence of visually handicapped preschool children; second, to work 
toward a tentative revision of the Scale which would make it more ade¬ 
quate for comparing visually handicapped children with each other; and 
third, to discover specific items on which visually handicapped children 
are retarded and which, might serve as bases for future studies. 

To accomplish these purposes the data have been treated in three 
different'ways. First, a quantitative investigation was made, the re¬ 
sults of which were merely indicative, owing to the wide variability 
among relatively few subjects; second, seventeen case histories were 
studied, each in relation to a series of ratings on the social Maturity 
Scale, and third, an evaluation of the Individual items was made on the 
ba^ls of all available material. 

METHOD A® PROCEDURE 

Materials, As has already been indicated, the Vineland Social Ma¬ 
turity Scale was the chief instrument UBed in this study (7). Accord¬ 
ing to Dr. Doll It covers an unlimited age range but standardizes 
normatively from birth to 30 years, with the average adult celling at 
25 years. Sixty-five items fall belovi the 7-year level. 3 The Scale 
was standardized on seeing people. 

Doll, who supervised Its construction, states: "The items of the 
Scale avoid the measurement of Intelligence, personality, habits, bM. 11, 
and the like, as such, focusing Instead on the composite capitalization 
of such abilities for socially significant behavior" (5). In other 
words, it aims to be a measure of what might be called effective social 
behavior. Bradway, in her study of 300 feebleminded subjects, found a 
correlation of .65 between social age and mental age, and she states 
that, on the average, children of high intelligence would be expected 
to obtain higher absolute scores but lower relative Bcores than would 
children of low Intelligence (2). 

The whole scale consists of 117 Items, only the first 77 of which 
were used for this study. The 77th item was chosen as the end of the 
series because It was the last Item in that year level which contained 
the last plus score for any of the children in our group. The items are 
numbered m order of Increasing average difficulty as found for the 
nomiai seeing children used in Doling study (5), They are grouped by 
age levels with from 3 to 17 items at each level. Furthermore, the 
Items have been classified under the following categories: 

Self-Help, General (SHG) Locomotion (L) Self-Direction (BD) 

Eating (SHE) Occupation (0) socialization, (s) 

Dressing (3HD) Communication (C) 


’For purposes af this study ■) ysars Us 4tin consiUrtd tki uj,ptr limit 0/ the pnschctl a ft, 
oecouse 0 / tht /act that nis«aU> handicapped children are likely to be retarded in entering 
first grade. 
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The items arranged according to age-levels, lor the section of the 
Scale we have used, are as follows: 


C 1. 

SHG 2. 
SHG 3. 

S 4. 
SHG 5. 
SHG 6. 

0 7. 

SHG S. 
SHG 9. 

C 10. 
SHE 11. 

L 12. 
SHG 13. 

S 14. 
SHG 15. 
SHE 16. 
G 17. 


0 - I 

"Crows"; laughs 
Balances head 

Grasps objects within reach 
Reaches for familiar persons 
Rolls over 

Reaches for nearby objects 

Occupies self unattended 

Sits unsupported 

Pulls self upright 

"TaLks"; imitates sounds 

Drinks from cup or glass assisted 

Moves about on floor 

Grasps with thumb and finger 

Demands personal attention 

Stands alone 

Does not drool 

Follows simple instructions 


L 10. 
0 19. 
SHE 20. 
SHD 21. 
0 22 . 
SHG 23. 

0 24. 
SHE 25. 
SHG 26. 

S 27, 
SHE 20. 

L 29. 
SHE 30. 
C 31. 
L 32. 
SHE 33. 
C 34. 


I - II 

Walks about room unattended 

Marks with pencil or crayon 

Masticates food 

Pulls off socks 

Transfers objects 

Overcomes simple obstacles 

Fetches or carries familiar objects 

■Drinks from cup or glass unassisted 

Gives up baby carriage 

Plays with other children 

Eats with spoon 

Goes about house or yard 

Discriminates edible substances 

Uses names of familiar objects 

Walks upstairs unassisted 

Unwraps candy 

Talks in short sentences 


II - III 


SHG 35. 

0 36. 
SHD 37. 
SHE 38. 
SHE 39. 
SHD 40. 
SHG 41. 


Asks to go to toilet 

Initiates own play activities 

Removes coat or dress 

Eats with fork 

Gets drink unassisted 

Dries own hands 

Avoids simple hazards 
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3 HD 42. Puts on coat or dress unassisted. 

O 43. Cuts with scissors 
C 44. Relates experiences 

III - IV 

L 45. Walks downstairs one step per tread 
S 46. Plays cooperatively at kindergarten level 
SHD 47. Buttons coat or dress 

0 48. Helps at little household tasks 
3 49. "Performs" for others 
SHD 50. Washes hands unaided 

IV - V 

SHG 51. Cares for self at toilet 
aHD 52. Washes face unassisted 

L 53. Goes about neighborhood unattended 
9HD 54. Dresses self except tying 

O 55. Uses pencil or crayon for drawing 
S 56. Plays competitive exercise games 

V - VI 

O 57. Uses skates, sled, wagon 
C 5B. Prints simple words 
3 59. Plays simple table games 
SD 60. Is trusted with money 
L 61. Goes to school unattended 

VI - VII 

SHE 62. usee table knife for spreading 
C 63. Uses pencil for writing 
3HD 64. Bathes self assisted 
SHD 65. Goes to bed unassisted 

VII - VIII 

SHG 66. Tells time to quarter hour 
SHE 67. Uses table knife for-cutting 
3 60. Disavows literal Santa Claus 
3 69. Participates in pre-adolescent play 
SHD 70. Combs or brushes hair 

VIII - IX 

0 71. Use b tools or utensils 
0 72. Does routine household tasks 
C 73. Reads on own initiative 
SHD 74. Bathes self unaided 
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itLL,u JUMLI f-JliUJ : VISUALLY HANDICAPPED 
IX - X 

SHE 75. cares for self at table 
SD 76. Makes minor purchases 
L 77. Goes about home town freely 

Each total score can be translated into a Social Age, or Age Equiva.1— 
lent, and by dividing this Social Age by the life age and multiplying by 
100, it is possible to obtain a Social Quotient (SQ), or an index some¬ 
what comparable to the IQ. The mean SQ for normal seeing children was 
found to be approximately 100, 

Additional material obtained from the other records of the children 
at the Arthur Home was utilized in this Btudy. This material includes 
records of physical condition, of behavior, of progress in the nursery 
school, and of various factors which might affect emotional stability. 

Subjects. A total of 101 visually handicapped children ranging in 
age from 9 months to 6 years and 10 months was used. They varied in 
mental ability from an extremely low level to very superior. They 
ranged in vision from total blindness to a degree of sight which made it 
possible for them to get about independently. 

Pertinent characteristics of the children are shown in Table 1. The 
main group, of 92 subjects, used in the quantitative analysis has been 
designated as Group 1. These 92 children have been roughly classified 
according to mental ability and degree of vision. 3 

The classification of the children according to intelligence was of 
necessity rather arbitrary. The lack of a satisfactory Instrument for 
measuring the Intelligence of visually handicapped preschool children 
has already been discussed. Under the circumstances the best that could 
be done was to divide these subjects into three general groups, superior, 
normal, and retarded. Those children who could reasonably be so placed 
were included in the normal group. Most of the subjects had been known 
and observed by experienced workers over a sufficiently long period of 
time to Justify their classification on this general basis. For a few 
of the older subjects fairly satisfactory Hayes-Blnet scores were avail¬ 
able. 

The children were also classified according to degree of visual 
handicap. It is extremely difficult, often impossible, to be sure of 
the degree of visual defect In very young subjects except In cases such 
as enucleation or anophthalmos. For purposes of this study, those having 
no vision or only light perception were classified as blind, whereas 
those who had what appeared to be a usable degree of sight were classi¬ 
fied as having partial vision. 

Procedure. The data include material gathered under the auspices of 
the Arthur Home, together with additional records obtained after the be¬ 
ginning of work on the present project, through the excellent cooper¬ 
ation given by a few private families and by the organizations mentioned 
earlier in this report. All of the recordings were made by trained 
workers who had at one time been connected with the Arthur Home, except 


3fke full report discusses more fully the characteristics of the children. 
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for those obtained through the New York State Bureau of Services for the 
Blind. After careful study, Miss Gertrude Van den Broek of the Bureau, 
graciously consented to take these records on children whom she was 
visiting throughout the State. 

TABLE 1 


VARIOUS CHARACTERISTICS OF THF 101 SUBJECTS IN THIS STUDY 


Visual Defect 
Noticed Within 


Groups _ 

Total Group 

I.Prin.Group 

a. Superior 

b. Normal 

c. Retarded 

x. Part.Seeing 

y. Blind 
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2 

4 
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33 
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11 
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II.Very Retarded 

Group 7 4 


0 0040 1 6 1000 0 


III.Special 
Cases 


1 0 


Records of the Arthur Home children were taken at approximately 3- 
month Intervals. From one to 12 records were made for each child, the 
actual number depending upon the length of residence In the Home after 
the use of the Scale was adopted. Similar series were obtained on a 
few other children, in addition, single records were available for a 
considerable number of subjects. 

RESULTS AND THEIR EVALUATION 
I. Quantitative Results 

The quantitative analyses are based on single records obtained on 
99 subjects ranging in mentality from very retarded to superior, and on 
longitudinal data consisting of a series of 3 records each for 31 sub¬ 
jects. 

A. Principal Results 

1. The visually handicapped versus the seeing preschool child. The 
first task was to compare the behavior of young visually handicapped 
children with that of normal seeing children of corresponding ages as 
shown by their scores on the Vineland Social ikturlty Scale. The 92 
subjects, (Group I), used for this purpose ranged in age from 9 months 
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to 6 years, 10 months and in intelligence from retarded to superior 
(Table 1). 

Table 2, which is not presented here, gives the number of subjects 
at each life-age level according to groups. 

Table 3, which is also omitted, gives gross data regarding life age, 
social age, and social quotient. As might be expected, it was found 
that these children average considerably lower in 3Q than do normal 
seeing children, that Is, 83.64 for the handicapped as compared to ap¬ 
proximately 100 for the seeing children. Even more striking is the ex¬ 
treme variability of the handicapped children as 1b shown by an a.D. of 
± 29,28 and a range of 26 - 163. It was found that the average (03.52) 
for the normal handicapped group (Group I-B) waB about the same as for 
the whole of Group l and although the S.D. and range were considerably 
reduced (±18.45 and 40 - 119) they were still very large. Likewise the 
superior and retarded groups (I-a and c) showed wide variability. It is 
this extreme variability which makes it doubly necessary to Judge with 
care when working with young visually handicapped children. 

Since the items are arranged on the Scale in order of difficulty for 
seeing children, it was possible to make a comparison between the seeing 
and the visually handicapped group on the basis of rank order of diffi¬ 
culty of the individual items. This showed whether there were specific 
items which stood out as particularly difficult or as comparatively 
easy for the handicapped group, and whether these items clustered to¬ 
gether into any sort of pattern. 

There were 29 items on which the visually handicapped group differed 
from the Scale by as much as, or more than, five points in rank order of 
difficulty. Fifteen of these were relatively easier and 14 relatively 
more difficult for the handicapped group. It should be pointed out, 
however, that while the items are presumably arranged on the Scale in 
order of difficulty for normal seeing children, there is no claim that 
the steps are of equally Increasing difficulty. Thus, a difference of 
6 points In order of difficulty may mean a big difference at one point 
on the Seale and a much smaller difference at another point. Neverthe¬ 
less, a shift in rank order of as much as 6 points seems to suggest 
possible significance since the number of itemB at any single year level 
is not great. 

A close scrutiny of the 29 items mentioned above is of interest. 

The 14 items which were relatively more difficult for the visually 
handicapped children than for the seeing children by a difference of 
more than 5 points are given below. These Items are listed under the 
categories In which they belong In the Scale, In order to disclose any 
possibility of groupings of this type. The number in parenthesis fol¬ 
lowing the category name indicates the total number of Items in the 
category within the range of the 77 Items Included In this analysis. 

The number In parenthesis following each item indicates the number of 
points' difference In rank order of difficulty compared with the scale 
as standardized on normal seeing children. 

Self-Help 

General (14 items) 

66 . Tells time to quarter hour (9.5) 
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Eating (IS items) 

28. Eats with spoon (5) 

33. Unwraps candy (6) 

38. Eats with fork (9) 

Dressing (12 items) 

47. Buttons coat or dress (5) 

Locomotion (8 items) 

Occupation (11 items) 

19, Narks with pencil (15) 

22. Transfers objects (8) 

24. Fetches or carries familiar objects (8) 

43, Cuts with scissors (10) 

Communication. (9 items) 

10. "Talks"; imitates sounds (5) 

58. Prints simple words (10) 

63. Uses pencil for writing (8) 

Self-Direction (2 items) 

Socialization (9 Items) 

4. Reaches for familiar persons (10) 

59. Plays simple table games (10) 

The fifteen items relatively easier for the visually handicapped group 
as shown by a difference of 5 points or more in rank order of difficulty 
are as follows: 

self-Help 

General (14 items) 

B. Sits unsupported (6) 

26. Gives up baby carriage (7) 

41. Avoids simple hazards (5) 

Eating (12 items) 

16. Does not drool (6) 

30. Discriminates edible substances (6) 

Dressing (12 items) 

50, Washes handB unaided (9.5) 

64. Bathes salf assisted (8) 

70. Combs or brushes hair (6.5) 

74. Bathes self unaided. (8) 

Locomotion (8 items) 

Occupation (11 items) 

36. Initiates own play activities (5) 

67, Uses skates, sled, wagon (6.5) 

72. Doss routine household tasks (7) 
communication (9 items) 

31. Uses names of familiar objects (5.5) 

34. Talks in short sentences (6) 

Ssir-DIrectlon (2 items) 

Socialization (9 items) 

27. Plays with other children (6) 

Examination of the two lists of items shows that there are no Loco- 
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motion or Self-Direction Items in either list. This does not seem par¬ 
ticularly significant in the case of the Self-Direction Category, since 
there are only two such items among the entire 77 items used. However, 
the lack of any Locomotion items which differ in order of difficulty by 
as much as 5 points may mean that for these handicapped children the 
development of locomotion retains about the same relationship to general 
development as in the case of seeing children. 

The largest number of items differing by 6 points or more in r qflk 
order of difficulty fall under Occupation, Communication, Eating and 
Dressing. Three of the Occupation itema fall in the relatively easier 
group, while 4 fall in the relatively more difficult. Two of the latter 
that is, 19 and 43, would obviously be very difficult for visually handi¬ 
capped children, if only because the first might often seem to parentB 
a meaningless activity for children with little or no vision, and be¬ 
cause the Becond would impress many as being too dangerous a performance. 
Two of the Communication items are in the easier list, and 3 in the more 
difficult. Here again, items 58 and 63 would obviously be difficult for 
the visually handicapped. In comparing the eating items. It will be no¬ 
ticed that those on the relatively more difficult list require more 
activity and manipulation than those on the easier list. On the whole, 
the dressing Items- seem to be relatively easier for the handicapped 
group. This Is particularly true of the later dressing items. 

This study of the relatively easier items revealed a tendency for 
the visually handicapped, other things being equal, to succeed more 
frequently on items requiring less Initiative, less activity and less 
aggressiveness. This tendency is somewhat masked by the presence of a 
few itema which require no great initiative but which are especially 
difficult for the totally blind since the described behaviour has little 
meaning for them. While the use of hammer and nails was allowed in some 
Instances for 43, the fashioning of objects in clay for 55, the printing 
of wordB in braille for 58, and the more advanced use of braille lor 63, 
the substitutions have not been standardized and on the whole are prob¬ 
ably more difficult than are the original items for seeing children, 

It should be pointed out that item 27 does not require any great 
initiative or cooperation on the part of the child but merely that he 
play In the presence of other children without making trouble. As for 
item 36 some initiative would seem to be required, but experience with 
blind children of this age Indicates that a study of their play behavior 
would show it to be characterized by relatively less activity than that 
of seeing children. This would probably be less true of the partially 
seeing. 

Item 57 Is definitely an activity item. However, the items it 
displaces require considerable manipulative skill, the understanding of 
spatial relationships, the definite use of vision, or an even greater 
degree of activity. 

On surveying the items which were relatively more difficult for the 
handicapped group there are a few items such as 19, 58 and 63, which may 
be passed over quickly as being obviously very difficult for the visually 
handicapped. Items 23, 33, 38, 43 and 47 all require rather delicate 
manipulation and while they can be carried out without the use of vision, 
visual perception would greatly simplify the comprehension of the 
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relationship Involved in addition to serving as a guide to successful 
performance. The behavior of the visually handicapped group as measured 
by these items as well as by items 22 and 24 may indicate the extreme 
difficulty with which the blind child is able to grasp the significance 
of spatial relationships, particularly when those relationships are 
further complicated by use of external objects. For example, It is 
easier for the small visually handicapped child to find hie way about 
the house and yard than to manipulate a spoon successfully. Experience 
has shown that it is extremely difficult for a blind child to learn to 
scoop up food with a spoon. He can carry the food to his mouth when 
once the spoon is loaded long before he can learn to do the scooping 
himself. This is probably because it is very difficult to comprehend, 
without the use of vision, what goes oh at the end of the spoon and the 
relationship of his hand movements to this end-of-the-Bpoon activity. 

The presence of item 10 m the list of the relatively more difficult 
would seem to indicate that the visually handicapped child is particu¬ 
larly retarded at this early stage in his linguistic development. Early 
retardation in the use of language has often been observed by those 
working with small blind children. However, later linguistic ltemB such 
as 31, 34, and 44 were relatively easier for this group of handicapped 
children than for the normal seeing children. This, of course, 1 b not 
to imply that the blind or partially seeing child is actually as well 
advanced with regard to these items as is the normal seeing child, but 
merely that he is less retarded on them than on some otherB. 

As item 4 is worded it represents a type of behavior which is proba¬ 
bly meaningless for the totally blind child. He may, and often does, 
show a desire to be taken up, by whimpering and wriggling, but he will 
seldom if ever indicate this desire by reaching out. Such Blgns of 
recognition as whimpering and wriggling should be given credit, according 
to the Manual. However it is much more difficult for the easing adult 
to interpret such behavior on the part of the blind baby than to in¬ 
terpret the reaching out of a seeing child. It may seem strange, at 
first thought, that it should be easier for these children to reach for 
nearby objects than for familiar persons. However, the blind child can 
learn to find objects by feeling along the surface of the bed or floor, 
or the sides of his crib, and this is very probably a more meaningful 
performance than is reaching into air for a person to pick him up, 
especially since he cannot see the response of the person. 

An effort was made to discover the effect of differences in mental 
abilities by comparing the data for the retarded with those for the 
superior children. These results are presented in the longer article. 
They were difficult to interpret due to the fact that 60 per cent of the 
superior group were partially seeing while only 29 per cent of the re¬ 
tarded group were partially seeing. However, they seem to be in line 
with those obtained by Doll who found that in comparing the results for 
normal and feebleminded subjects the scale was Quite consistent as to 
the progression of items with regard to difficulty (6), 

2. The blind versus the partially seeing preschool child. Although 
there were 46 blind and 46 partially seeing children, in Group I, the 
blind were, on the average, considerably younger than the partially 
seeing, consequently, a matched group of 2B blind and 2B partially 
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seeing subjects were cliosen from among those in Group I for closer 
study. The children ware matched for age and aa nearly as possible for 
intelligence. By using the matched pairs it was possible to get a meas¬ 
ure of actual difficulty as well as of relative difficulty on the 
various items for the two groups. 

The blind and the partially seeing were closely matched in age since 
the average age in each case was 4.07 and there were the same number of 
children at each age level. Table 4, not included here, shows the 
number of subjects at each age level for the matched groups. The two 
groups could not be matched as closely for mental level since, aa pointed 
out above, no quantitative measure could be uBed. However, in each case 
a child In one group classified as retarded was matched with one of ap¬ 
proximately the same age who was classified as retarded In the other 
group. The same was done with those classified as normal and superior. 

Various characteristics of the matched groups are shown in Table 5. 
The subjects were matched for sex wherever possible, but this could not 
be carried through completely. It la probable that the discrepancies 
here were not highly important, since Bradway states that "no item of 
the revised scale shows a significant sex difference" (1). The blind 
group ie slightly loaded with children having additional handicaps. 

Gross data with regard to life age, social age, and social quotient 
are given in Table 6, which la omitted here. The mean social quotient 

TABLE 5 
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Total Group 

1-0 to 6-11 
Part.Seeing 

28 

15 

13 

2 

2 

0 

9 

0 

10 

17 

7 

1 

0 

0 

3 

Blind 

28 

21 

7 

3 

5 

2 

12 

0 

2 

12 

a 

0 

3 

1 

4 

Youneer Group 
1-0 to 3-11 
Part.Seeing 

13 

7 

6 

0 

2 

0 

6 

0 

5 

8 

4 

0 

0 

0 

1 

Blind 

13 

7 

6 

0 

3 

2 

7 

0 

2 

6 

4 

0 

1 

0 

2 

Older Group 

4-0 to 6-11 
Part.Seeing 

15 

8 
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0 

3 

0 

5 
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3 
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2 
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15 

14 
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0 

5 

0 

0 

6 

4 
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2 

1 
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for the partially seeing is higher than that for the blind. The differ¬ 
ence is not statistically reliable, since the groups are small and the 
variabilities great. Nevertheless, it probably represents a real dif¬ 
ference, since it Is fairly large, and, in accord with observation, It 
favors the partially seeing. 

A comparative analysis was made of the scores for the blind and the 
partially seeing on each Item in the aeriee from 1 to 77. The compa¬ 
rison was made, first, by a count of the number passing each Item and, 
second, by arranging the items in rank order of difficulty for the blind 
and for the partially seeing separately. By the first method It was 
possible to compare the actual difficulty of each item for the two 
groups. For example, item 31 (Uses names of familiar objects) was 
passed by 21 of the blind and by 25 of the partially seeing children, 
showing that this Item was more difficult for the blind. 

The comparisons of the Items at the ends of the aeries do not ac¬ 
tually differentiate the two groups, since the early Items are too easy 
and those at the other extreme too hard. The last two items, as well as 
Items 66 and 73 were failed by all of the BubJectB. 

Although 15 items showed identical scores for the blind and the 
partially seeing, 4 of these were zero scores and 7 were perfect ones, 
leaving only 4 which give any measure of comparative difficulty. Twenty- 
one Items showed higher scores (were easier) for the blind children, 19 
of them differing from the corresponding scores for the seeing by 0.5 to 
2.5 points, and two differing by from 3.0 to 4.5 points. Forty-one 
showed higher scores for the partially seeing, 27 of them differing from 
the corresponding scores for the blind by from 0.5 to 2.5 points, 13 
differing by from 3.0 to 4.5 points, and 1 by 6 polntB. Obviously, many 
of these differences are slight and with a larger number of subjects 
might be considerably changed. 

A detailed study presented in the complete manuscript indicates that 
the blind children tended to excel in items which require less Initiative 
arid less out-going behavior. 

The comparison was made on the basis of actual difficulty of the 
Individual Items. It Is also of Interest to determine whether there Is 
a difference between the blind and the partially seeing as to the order 
of difficulty of the various items, For this reason, a second compari¬ 
son was made of the paired groups by arranging the items in the order of 
difficulty as they occured first for the blind and then for the partially 
seeing, noting those Items which showed large differences in relative 
difficulty. There were 21 items beyond the 0-1 year level, which showed 
a difference of 5 points or more in rank order of difficulty for the two 
groups of children. Thirteen of these were relatively easier for the 
partially seeing and 8 for the blind. 

All the Items that were relatively easier for the blind were found 
to be included in the previous list of items which were actually easier 
for them. The same thing holds true for all in the lists for the par¬ 
tially seeing with the exception of two items, Numbers 21 and 29. These 
two were actually easier for the partially 'seeing but did not appear in 
the former list because they differed by less than the three points 
necessary for Inclusion. In other words, the items listed here are both 
actually and relatively easier for the children.. 
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The results suggest that the blind children in this study tend to be 
more docile, have less initiative, are less active and outgoing, are 
more Introverted, and possibly more cooperative than the partially 
seeing children. It is to be noted also that, on the whole, the differ¬ 
ences found to exist between the blind and the partially seeing children 
follow the pattern of behavior which appeared in the comparative study 
of the total visually handicapped group and the normal seeing children 
as shown by the Scale, 

As an additional check on this, the larger groups of 46 partially 
Beelng and 46 blind children were compared as to rank order of difficul¬ 
ty for each Item, In order to see whether or not the results would be 
consistent with those found for the matched groups. In each case the 
difference was In the same direction as for the matched groups. Further¬ 
more, there were only 5 additional Items upon which the larger groups 
differed by more than 5 points in order of difficulty. Three of these, 
12, 13, and 14 were below the one-year level and thus were not included 
in the lists although the scores actually differed by more than 5 points. 
The other two, Items 52 and 63, showed differences of only 4 points and 
so were not included in the lists. 

A comparison of the data in Tables 3 and 6 (which are not presented 
here) showed that the larger groups differed considerably more in mean 
social quotient than did the matched groups. The means for the larger 
groups were 91.17 for the partially seeing and 75.91 for the blind, 
making a difference of 15.26. For the matched groups, the means for the 
partially fleeing were 67.71 and for the blind BO.21, making a difference 
of 7.50. However, a larger difference ib to be expected with a larger 
and unmatched group. 

It appears, then, that the results found for the larger groups were 
fairly consietent with those found for the matched groups. Both sets of 
data indicate that, on the average, the blind preschool child does differ 
from the partially seeing in certain respects. 

The question next arises, If the blind and partially seeing differ 
from each other on certain Items, do they differ from the normal seeing 
child on the same items and In the same way? The order of difficulty of 
the 77 Items for the 46 blind children was compared with that of the 
Scale and, likewise, the order of difficulty for the 46 partially seeing 
children was similarly compared. In order to see whether the differences 
for the two handicapped groups occurred on the same items and In the 
same direction. 

These comparisons revealed that there were 34 Items out of the 77 
on which the blind children differed from the Scale as standardized for 
normal seeing children by 5 points or more in order of difficulty. The 
partially seeing children differed from the Scale in the same direction 
on 29 of these items. There were 28 items on which the partially seeing 
differed from the Scale by 5 points or more in order of difficulty. The 
blind differed in the same direction on 26 of these. The two groups 
differed from the Scale by 5 points or more in opposite directions on 
only one item (Number 49). 

It appears, then, that with few exceptions those Items which were 
relatively more difficult for the blind were also relatively more dif¬ 
ficult for the partially seeing, in other words, the differences In 
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behavior ao far as they are measured hy this test are largely differ¬ 
ences in degree. 

3. Tentative age norms for visually handicapped preschool children. 
The evidence suggests that separate standardization might well be made 
for the blind and partially seeing, but the present data are quite in¬ 
sufficient for this. However in view of the fact that for the most part 
the blind and the partially seeing tend to differ from the normal oh 
the same items and in the same direction, and in view of the fact that 
both groups show extreme variability, it seemed worth while to use the 
total group of 92 subjects for the purpose of working out tentative 
norms for the visually handicapped, regardless of degree of eight, on 
each of the items upon which there was a usable amount of data. This 
meant that It was necessary to have a fair number of cases at each age 
level down to the age where one could be reasonably sure that the next 
lower age level would bring approximately 100 per cent of passes and up 
to that age where one could be reasonably sure that the next age level 
would bring approximately 100 per cent of failures. 

The Thompson method of calibration waa used here, as in the original 
standardization of the Scale (6). Age norms were found for 32 items, as 
shown in Table 7. In each case it seemed reasonably certain that ap¬ 
proximately 100 per cent of the visually handicapped children below the 
age of one year would fail and that approximately 100 per cent above 7 
years would pass the item. It will be noticed that no Item below 15 and 
none above 52 waB used. Furthermore, some of the intervening Items were 
omitted because the available data concerning them did not meet the 
criteria. It should be emphasized that these age norms are extremely 
tentative because of the relatively small number of children at certain 
age levels and. because of the unequal distribution of the blind and 
partially seeing at the different age levels. The 2-3 year level waa 
particularly inadequate with only 9 subjects, of whom all were blind 
except one. Any age norms for visually handicapped children should be 
uaed with great caution because of the amount of diversity among the 
children and the limited numbers available at a given age level for 
standardizing purposes. They have been presented here in the hope that 
they may furnish the incentive for further study and the development of 
more accurate norms. 

B, Longitudinal Results 

Among the children whose records were used in the preceding section, 
there ware 31 upon whom 3 or more recordings had been made at approxi¬ 
mately 3 ^onth intervals. In order to obtain a further check on the 
value of the Scale as a developmental measure, these 31 subjects were 
used for a longitudinal study. Since there were only 3 recordings for 
some of these children and an uneven number for the others, only 3 
recordings were used for each of them. Because of the small number of 
subjects this longitudinal study did not prove to be sufficiently en¬ 
lightening to warrant publication of the results in this article. 

However, on the whole, it can be said that while individual items 
■ did reflect progress on the successive recordings, they varied consider¬ 
ably from item to item as to the amount and consistency of progress 
shown. An adequate longitudinal study of this type would require a much 


14 



TIAXFIELD AND FJELD: VISUALLY HANDICAPPED 


TABLE 7 

TENTATIVE AGE NORMS FOR THIRTY-TWO ITEMS AS FOUND 
FOR VISUALLY HANDICAPPED PRESCHOOL CHILDREN 


Scale Age 
Level 

Item 

Number 

Age Norm 
Handicapped 

Scale Age 
Level 

Item 

Number 

Age Norm 
Ilaadicapped 

0 - 1 

15 

1.8 

2-3 

35 

3.1 





36 

2.7 

1-2 

18 

2.0 


37 

3-2 


21 

2.0 


38 

4-5 


22 

2.6 


39 

4.1 


24 

2.8 


40 

3.6 


25 

2.4 


41 

3-0 


26 

1-9 


42 

4-3 


27 

2.0 


44 

3-8 


28 

2.9 





29 

2.2 

3 - 4 

45 

3.9 


30 

2.2 


46 

4.3 


31 

2.3 


47 

4.7 


32 

2.5 


48 

4-3 


33 

3.5 


49 

4.6 


34 

2.5 


50 

3.8 




4 - 5 

51 

4-7 





52 

4-5 


larger number of subjects studied over a longer period of time with 
preferably separate treatment of the data for the blind and the partially 
seeing. 


II. Case Histories for Seventeen Children 

The full report gives the detailed case histories of 17 children for 
whom ample data were available. This material not only furnished con¬ 
siderable information with regard to each child’s behavior but also con¬ 
cerning factors relating to his health and to various situations causing 
emotional disturbances. Such records, made by teachers, nurses, and 
trained observers over a period of time, served as a valuable criterion 
of the validity of the scores on the Vineland Social Maturity Scale 
taken over the same period. 

The 17 case histories which were presented in the full report showed 
in general very close agreement between the behavior notes and the trends 
Indicated by the Social Maturity scores. This is especially noteworthy 
since the cases covered a wide range in general behavior level and vari¬ 
ations in developmental trends from rapid progress to actual retrogres¬ 
sion. 

A number of factors appear to have affected the level of the SQ. 
Among the most important seemed to be health, specialized training, and 
general environment. Improved vision appeared to be an important factor 
in two cases and of possible significance in two others. Deep seated 
emotional disturbances appeared to play definite roles in lowering the 
SQ at specific periods in the development of three cases. 
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However, the genaral tendency for the SQ to rise during the child's 
stay at the Home would seem to indicate that training is an Important 
factor in the Social Maturity of the visually handicapped child as meas¬ 
ured by the Vineland Social Maturity Scale. This Increase In SQ oc¬ 
curred In all except the very low grade cases and that of one child 
whose SQ dropped 17 points over a period of approximately 6 months due 
to a serious eye condition. In some cases this improvement was attrib¬ 
uted, In part, to Improved health or Improved vision or both, but In 
others there was little change in health or vision. Dr, Doll suggests 
the possibility that the improvement in SQ of the various children may 
have been due to delayed development owing to lack of vision. There is 
little doubt that this may have been a factor in certain instances. 
However, it seems likely In tha cases studied that much of this delay 
in development could have been avoided by special training at an earlier 
period in the life of the child. 

Some of the children showed definite limitations and thus a tendency 
for the SQ eurve to level off even under continued intensive training. 

No doubt this would have been true in all cases if the training had con¬ 
tinued long enough. In the very low-grade cases there was a tendency 
toward retrogression after a long period of intensive training. This 
retrogression on the part of tha very retarded subjects may indicate 
that the Intensive training was too great a strain and finally proved to 
have a disintegrating effect. 

It would be Impossible to say to what extent a given SQ is dependent 
upon natural ability and to what extent it is dependent upon training. 

It seems a fair assumption that the visually handicapped child is much 
more dependent upon training than is the seeing child. The ordinary 
environment and the usual methods of training are far more adequate and 
stimulating to the seeing than to the blind baby. Consequently the 
blind baby is likely to sink Into a kind of vegetative state if no spe¬ 
cial effort is made to arouse his interest in his environment. This is 
somewhat true, but to a much less degree, of the partially seeing infant. 

III. Further Evaluation of Individual Items 

In the full report there is an exhaustive analysis Of each item In 
terms of its probable fairness to blind and low visioned children under 
school age. Much of this analysis is based on the experience which the 
investigators have acquired as a result of working not only with the 
Children In this study but with others in their own homes over a period 
of years. Constant reference was made to data accumulated by the present 
Investigation. 

The necessity for this evaluation lay in the need for working out a 
tentative adaption of the Vineland Social Maturity Scale for use with 
these children. There were two somewhat different objectives In attempt¬ 
ing to revise the Scale. It was hoped that a scale might be evolved 
which would be adequate both for the comparison of the visually handi¬ 
capped with the seeing in regard to social competence and for comparison 
of the visually handicapped among themselves. It is conceivable that a 
scale might be admirably adapted to the one and yet quite Inadequate to 
the other use. Only the summaries presented for each year-group of 
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items to years VII - VIII are given here. 


0-1 


With few exceptions the items below the one-year level appear to be 
useful for measuring the development of visually handicapped children. 

The chief difficulty found in the practical application of this part of 
the Scale is that the steps are too large. Visually handicaDped babies 
make less rapid progress at this stage and there are definite in-between 
stages of progress particularly in motor development which appear to be 
more significant for the visually handicapped than for the normal seeing 
infant. Specific suggestions along this line will be made in the section 
on suggested revisions of the Scale. 

I-II 

All the items at the one-to-two year level have been found to be 
useful for work with the visually handicapped except 19, 26, 27, and 30. 
some of the other items need redefining or splitting up into two sepa¬ 
rate items, and some ln-batween steps should be added. 

II- III 

Two of the items at this age level, 41 and 43, are of doubtful value 
for use with visually handicapped children. Forty-one might be useful 
if redefined and another item added. Both items 36 and 38 need redefin¬ 
ing and at least one Dressing item should be added. 

III- IV 

Five of the 6 items at this age level have been found useful. Two, 

45 and 47, were found to have definite limitations and one item, 46, 
needed rewording and redefining. 


IV- V 

It has been found that one Item, 53, needs redefining and that two 
items, 55 and 66, penalize the visually handicapped children too severely 
without offering an adequate measure of their progress. Other items 
should be added which would measure the development of these children in 
Occupation and Socialization. 

V- VI 

With the possible exception of Item 57, the items at the 5-to 6-year 
level have been practically useless for measuring the development of 
this group of visually handicapped children. 

VI-VII 

Two (62 and 64) of the items at this age level appear to be useful 
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and the other two, 63 and 65, inadequate for use with the visually handi¬ 
capped , 

No adaption is attempted beyond the year-group V-VI, 

The following paragraphs discuss more specific revision which 
might improve the usefulness of the Scale for work with visually handi¬ 
capped children. It is likely that some of the difficulties encountered 
in the use of the Scale with the visually handicapped have also been 
experienced in Its use with the seeing. No doubt the revision of the 
Scale upon which Doctor Doll is now working will resolve many of these 
difficulties. 

The Scale as presented here Is In extremely tentative form and la set 
up with the hope that It may be used In the near future with a sufficient 
number of visually handicapped children so that It can be put into more 
permanent form. It cannot be too strongly emphasized that none of the 
revisions of original Items and none of the new items have been even 
tentatively standardized on visually handicapped children. That would 
require another extended project. In other words, the revision is 
merely ready to be tried out. 

The need for certain types of revision for use with visually handi¬ 
capped preschool children has bsen revealed by the quantitative data and 
by the experience of those working with the Scale In connection with 
visually handicapped children. It should be pointed out that the In¬ 
crease in number of Items representing smaller steps In development, and 
tapping a somewhat greater variety of behavior areaa, may in the end 
yield only negligibly different total scoreB and yet may prove Invalu¬ 
able for diagnostic purposes, The suggested revisions have come In part 
from the study of seeing children by Gesell Bt al. (9). Others have 
come from an infant schedule mentioned In an earlier article (B) which 
was used for three or four years In the Arthur Home and revised a number 
of times according to need, still others were based upon the more 
general observation and experience of those working with the Beale. 

No attempt has been made to revise the order of the original Items 
on the basis of order of difficulty found for the 92 visually handicapped 
Children constituting the principal group In this study. There has been 
ho attempt at revision beyond the 6 to 6-year level, since little mater¬ 
ial was available beyond that point. 

The general organization as to categories and age levels of the orig¬ 
inal Scale has been adhered to. The items have been numbered consecu¬ 
tively throughout, with a letter following to indicate the category to 
which each item belongs. The various categories are designated as follows! 

Sell Help: General - 0 Locomotion - L aelr-Dlreotion - S-D 

Eating - 2 Occupation - 0 Socialization - S 

Dressing - D Communication - 0 

The letters and numbers In parenthesis preceding the Items should be in¬ 
terpreted as follows: (N) indicates that the Item 1 b new, in that It does 
not appear In the original Scale; a number followed by the letter R, as 
(6R) indicates that the Item does occur in the original Scale but has 
been revised in some way either as to definition or wording, or has been 
otherwise changed; a number alone, as (15) indicates that the item has 
been used without modification. The description and definition of the 
Items have been included In all oases of new and redefined items. 
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THE VINELAND SOCIAL MATURITY - SCALE AS TENTATIVELY REVISED 
FOR USE WITH VISUALLY HANDICAPPED PRESCHOOL CHILDREN 

0 - I 

(N) l/G. Turns head from aide to aide, 

TurnB head from aide to side when in prone 
position. 

(1) 2/C. "Crows"; laughs. 

(2) 3/G. Balances head. 

(N) 4/G. Graspa objects upon contact. 

Will grasp and hold small objects when 
they come in contact with hia hand, 

(3) 5/g. GraBpe objects within reach. 

(4R) fl/S« Responds to human beings. 

Responds to presenae of nurse or „ 

parenta by wriggling, gurgling or 
otherwise showing deBire for being 
picked up and pleasure at being held 
or cuddled. 

(5) 7/G, Rolls over. 

(N) b/g. Attempts to regain loat objeotB. 

Makes definite effort to reaoh out 
for desired objeots whioh have 
slipped from grasp but whioh are 
still in contact. 

(6R) g/G, Reaches for nearby objecrts. 

AttemptB to obtain objects which are 
slightly beyond reach, of whioh ho is 
aware through some sensory stimulation- 
visual, auditory, olfactory or taotual- 
kinaesthetlo (vibration). 

(N) 10/0. Aooepts objects when offered. 

Will take and hold objeot for short 
time when It is plaoed In hand. 

(7R) 11/0. Occupies self unattended. 

*a. Plays with objeots three or more minutes. 

Bangs, shakes, feels or otherwise plays 
with object more than momentarily. 

b. AmuseB self with one or more objeots for 
periods as long as 15 minutes. 

(N) 12/0. Shows some choioe of objeots. 

Shows preference in toyB. Playa more 
consistently with some than with others. 

May show pleasure when given some toys and 
indifference toward or rejection of others. 

(8R) 13/G. Sits unsupported with back straight. 

a. Ten seoonds or more. Sits voluntarily with 
back straight on firm flat surface without 
support, for 10 seoonds or more. 

b. Several minutes. 

Same as a. except for extended time. 

(9R) 14?/G, Pulls self to standing position. 

a. Makes definite attempt. Pulls self to 
standing position vrtien adult is assisting 
by holding under arms, to both hands, or 
to olothing, eto. 

b. Holding to crib or other objeot. Comes 
to standing position by holding to some 
object (not a person). 

♦in each oase where an item has been divided into two parts it is assumed that 
each oould carry the weight of one-half point. However, this would necessarily 
bs determined by data obtained when the revised scale was tried out. 
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(N) 15/G. Lowers self from standing to sitting position. 

' ‘ “ 1 comaa to sitting from standing position 

without falling and. without assistants 
from another person. May help self by 
holding to objects. 

(10) la/c. "Talks"; imitates Bounds. 

(HR) 17/E. Drinks from oup or Glass assisted. 

a. Adult holding glass. 

Aoeepts liquid, from glass rather than 
bottle. GIbbs may be held entirely by 
adult but infant is able to drink from it 
without much spilling. 

b. Helps to hold glass. 

The child holds glass hut cannot he depended 
upon to retain his grasp, 

(12H) ia/L. Moves about on floor. 

Moves about in ono fashion or another, 
creeping, pulling himself about in 
sitting position or even sliding around 
in an almost prone position or hitching 
along in. a backward direction. 

(13) 19/G. Grasps with thumb and finger. 

(U) 20/G. Releases objects. 

a. Releases with contact. 

Is able to transfer small object from 
one hand to the other or to release 
it against a resisting surface as a 
table top or floor. 

b. Drops objects voluntarily. 

Can voluntarily release objeot in 
mid-air without touching any Burfaoe. 

(14) 31/3. Demands personal attention. 

(N) 22/L. Walks sideways when holding to pen ox furniture. 

Takes steps sideways without assistance 
of person but holding on to orlb, pan, 
wall, furniture, etc, 

(N) 23/L. Walks assisted. 

a. Walks forward when held, by both hands. 

Takes stepe forward when assisted by person 
holding both, hands or given support on both 
sides, child holds muoh of his own weight 
but does not balanoe. 

b. Walks with slight assistance. 

Has almoBt attained balance and independent 
oontrol hut is unable to go alone either 
through laak of confidence or actual physical 
inability. May be helped by adult holding 
one hand, by harness fastened about the waist 
having reins which may be held lightly by 
adult. Sometimes merely holding the child 
slightly by the clothing at the baok of the 
neck will give him confidence. Any method 
might be used which gave only slight physical 
support but whloh would serve to give confi¬ 
dence to the child. 

(13) 24/G. Stands alone, 

(Id) 35 /e. Does not drool, 

(17R) 20/c. Follows simple instructions. 

a* Inhibits on, oamniand, 

Will inhibit oartain simple aota upon simple 
familiar o oTnmand. 

'b. Makes positive response to oonunand, 

Gan perform simple pantomime like pat-a-ouke, 
hand a toy, shake a rattle, or ootqb to a 
person on Gomineui&* 
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I - IX 


(1BR) 37/1,. 


(N) 28/0. 

IN) 29/0- 
(N) 30/0. 

(H) 31/D. 

t^O) 32/E. 
(H) 33/D. 

(21H) 34/D. 

(3211) 35/0. 


(H) 36/0. 
(23R) 37/G. 


(23R) 38/ G. 

(24H) 39/Q. 


Walks alone. 
el , Few atepg . 

Takes a few steps (fgur ox more) unassisted 
and unsupported by person or object, 
b, Across room. 

Walks wi/thout assistance ox support 
approximately the distance or the width 
of an ordinary room. 

Examines objects with interest. 

Begins to show curiosity about objects 
in his environment as demonstrated by 
ruirly Intent examination either by reeling, 
tasting or "trying out" in various ways. 

U&apondo to sounds. 

Makes definite response to various sounds 
such as bolls, whistle, etc. 

Manipulates objects. 

V/orks movable parts of objects, as hinged 
box top, a toy with movable parts, re- 
movable lid on a box or can. 

Cooperates in dressing. 

Finds large arm-holes and in. general 
cooperatea in dressing. 

Masticates food. 

Removes mittena and cap, 

la able to remove mittens end. cap when 
unfastened and hot too tight. Does so 
as an aot of undressing and not juat in 
play* 

Pulls off socks or shoes. 

Removes sookB or shoes when unfastened if 
not too tight, Uoeu so as an aat of un¬ 
dressing and not merely in play, 

Transfers objects, 
ft. Places objects. 

Picks up and puts down objects definitely 
rather than, merely dropping them, 
b. Arranges objects. 

Arranges objects with relation to each other 
May be Bocaewlmt disorganized piles or groups 
Carries objects around. May use push or 
pull toys. 

Responds to music. 

Makes general body response to rhythm. 

May hum or sing. 

Solves problems. 

a- Overcomes very simple obstacles. 

Can. push small ohairs or other small 
objects out of the way, back walker or 
klddie-kar, when he runs into large 
object, or solve other simple problems, 
b. Uses intermediary objects. 

Climbs on etools, ohairs or boxes to reacii; 
uhbq stick as implement, etc. 

Usoa recoptacla fox* carrying. 

Uses bQaket or other receptacle for 
currying flmall objeoto from one plaae to 
another, or for transporting sand or water- 

Fatahas or carries familiar objects, 
a. Across room. 

Will ourry l'auiiliar object across room 
from one parson to another if object 
is in hand. 
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<35R> 4C/E. 

(27R| 41/a. 

(38R) 43/E. 

(29R) 43/L. 

(N) 44/C. 
(N) 45/0 . 

(31) 46/C. 
(33R) 47/1. 

(32R) 4B/L. 
(34), 49/0. 
(N) SO/D 


b. Prom one room "bo another. 

Will carry familiar object from one 
person in one room to person, in another 
familiar room. 

Drinks from cup or glass. 

a. Holds glass with supervision. 

Can hold glass while drinking but may 
drop it instead of replacing it on table. 

b. Holds cup unassisted. 

Handles cup or glass well and can. raplaoe 
on table. 

Plays with other ohlldren. 

Parallel play but obviously enjoya being 
with other children. Only slight give and 
take. some attempt to defend own rights. 
May be considerable enatoh and grab. 

Eats with spoon. 

a. Assisted. 

Shows definite attempt to feed self 
but food may be put on spoon and help 
given in guiding spoon to mouth. 

b. Unassisted. 

Uses spoon without help and. with moderate 
spilling. 

Goes about house or yard. 

a. Holding to walls or other objeota. 
Independent of other people; may ollng to 
objects for aeauiity and finding way about, 
but goes about house or yard alone. May 
have to be watohed from a distance to 
assure his keeping out of mlBOhief or 
danger. 

b. Y/alks about freely. 

Walks about freely in house and yard with 
only ooaasional use of objects ae guides. 

Says two or more words. 

Must be words whloh have definite 
meaning for the child. 

Indicates needs or desires through language 
and gesture. 

Indicates some needs or desires such 
a b food, toilet or drink through the 
use of language and gesture. 

Uses names of familiar objects. 

Walks upstairs. 

a. Assisted. 

May require considerable encouragement 
and be physically helped by holding 
one hand, or dresa or by alight boost 
on the buttookB, but ohild holds rail 
and definitely attempts to step and pull 
himself up in upright position. 

b. Unassisted. 

May be accompanied and encouraged but 
not physically helped. May hold to rail. 

. Walks upstairs unaccompanied. 

Walks upstairs "on his own," Must walk, 
not creep. May hold to rail. 

. Talks in short sentences. 

II - III 

. Helps with panties. 

Makes definite effort to pull up or 
push down panties, ir not fastened, aa 
an aot of undressing or when going to 
the toilet. 
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l 35 i m/',. 

(3GRJ 0 2/0. 


(II) S3/0. 

(H) 54/0, 


(N) 55/3. 

(N) 56/C. 
(37H) 57/D, 

(3BR) 5B/E. 

(40R) se/D. 

(N) SO/O, 
(41H) 61/G. 

(42R) 63/D. 


(44) 63/G. 


ASfcO to go to toilet, 

Initlatoa own pluy activities. 

Hanuleo objects, exDloring and examining 
than. Carries objects such as blocks 
around In containers, transports them 
in waRono and dumps them out, More pro¬ 
longed and organized play than items 35 
or 3B. Plays vary simply with dolls and 
taddy bear. 

Interacted in taotual qualities. 

Touches and reals objeota of various 
textures, exploratlVBly, like fur, 
velvet, satin, eto. 

Carries out constructive notivity 

(substitute for 43). Manipulates 
materials such as clay, bread dough, 
mud-pounding, rolling, poking and pulling 
pieces off. Uses peg board putting large 
pegs in without help. Uses hammer and 
large headed nails, hammering halls into 
soft aurfaces. 

Attends to stories. 

Will listen attentively to short simple 
stories whioh have repetition and which 
have rnmlliar characters. 

Uses pronouns — - I, me, you. 

Ubob these pronouns with some understanding 

Removes coat or simple garment. 

Removes simple garment as ooat or dress 
Whioh opens olear down when unfastened, 
if not tight or in any way difficult to 
pull off. 

Eats with fork. 

May use it rauoh as he uaes a spoon but 
is able to carry food to mouth with only 
moderate spilling. 

Dries own hands. 

a. Goes through the motions. 

Results not yet acceptable. 

b. Aoaeptably. 

Uses past tense and plural forms. 

Makes oorreet use of both. 

Avoids simple hazards. 

(Same as original with following 
addition) But does not show ex¬ 
cessive timidity. 

Puts on ooat ox simple garment. 

a. Assisted. 

Can put it on if handed it in right 
position and helped slightly in getting 
started. Heed not fasten. 

b. Unassisted. 

Same as original 42. 

Relates experiences. 


Ill - XV 

(N) 64A. Jumps with both feet. 

Jumps from low box or off of bottom 
step with both feet. 

(46R) 65/L. Walks downstairs one atep per tread. 

Walks down without help, placing a given 
foot on alternate Btepe. In other words, 
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(46R) 66 / 3 . 

(N) 67/D. 
(47R) 68/D. 

(4B) 69/0. 
(N) 70/0. 

(so) 7i/d. 

(51) 7E/G. 
(BE) 73/d . 
( 53R) 74/L. 


(54) 75/D. 
(3BR) 76/0. 

(N) 77/S. 

In) 78/s. 

(n) 79/a. 


loss not step down with one foot and then 
bring the other foot down placing It on 
the same step. 

Cooperative play at pre-school level. 

Plays In small groups of tvfo or three. 

Is beginning to cooperate In. various 'Hays 
ae rooking boatj doing things together, 
willing to wait turn. Plays circle games 
Participates with group in rhythms. 

Unbuttons front and aide buttons. 

Undoss all front and aiae buttons if not 
Bxosssively small. 

Buttons front and side buttons. 

Buttons all front and side buttons If 
rslatiyely large unless buttonholes are 
too small or buttona are partioularly 
difficult because of shape or for some 
reason are hard to get at. 

Helps at little household tasks. 

Makes "plea", "cakss." 

Makes forms with some approximation 
to that of objects represented, as 
pies, oakes, etc. May use mud, clay, 
sand, or other medium. 

Washes hands unaldad. 

rv - V 

Cares for self at toilet. 

Washes face unaaBlated. 

does about neighborhood unattended. 

Coes about immediate neighborhood 
unsupervised. "Immediate neighborhood" 
does not necessarily involve the crossing 
of streets. Knowledge of whereabouts and 
activities may be required and child may 
be restricted aa to area. 

Dresses self exaept tying. 

Uses pencil or crayon for drawing. 

In addition to original definition 
the following activities should be 
given orsdit: The use of clay, mud 
or other medium to make recognizable 
forms, or the use of buttons, blocks, 
pegs or other materials to moke well- 
defined designs. 

Takas part In dramatio play. 

Plays singlrtg games, takes part in 
dramatized songs or stories. 

Laughs at "funny" situations. 

Responds to nonsense rhymes and funny 
stories. May create stories with silly 
language. 


Skips. 

Skips or hops on one foot with some 
profiolency. Not just one or two hops 
but aoross the room. May ohange from 
one foot to the other. 
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(57) 80/0. 

(N) ai/s. 


(N) aa/o. 


(II) B3/3. 

(M) B4/S. 


(M) as/c. 


(n) ao/c. 

(N) 07/1.. 


AND F.JELD: VISUALLY HANDICAPPED 


V - VI 

Uses skataa, sled, wagon. 

Vfell adjusted to leaving Tamilian persons. 

Leaves the home for school or other 
destination alone or with playmates 
without difficulty In parting from adult 
to whom he la emotionally attached. 

CarrieB out extended projects. 

Is Interested in projects which carry 
over from day to day such aa building 
structures to ba used for special purposes 
as dramatic play. May make objeota to be 
Used for spealal purposes. These enter¬ 
prises may be carried out alone or In 
groups. The ohila may need slight sug¬ 
gestions or supervision from adult but 
shows definite interest In oompleting what 
he starts. 

Responds to competition. 

Competes with other children of 
approximately same age and In same 
group. 

Adjusts to formal situation. 

Adjusts readily to group situations and 
to modam kindergarten regulations whloh 
require a certain amount of restraint, 
routine and conformity to rules.'Can go 
With adult on short shopping tours, to 
make short calls, eto., without causing 
any great oonoem aa to behavior. 

Tells long atory aaourately. 

la able to tell a fairly long but simple 
story of two or three episodes whloh has 
been read or told to him at home or at 
school, getting the principal facts 
correct. If an imaginative child, may 
add. to and ohanga some of the details 
to suit his own fancy. 

Asks questions of how and what and meanings 

of words. 

Xs interested in how things work, what 
they are for, and. in the meanings of 
words. 

Can orosa streets. 

Is trusted to oross streets alone where 
there is relatively little traffic. Watches 
for cars and obeys traffic lights when nec¬ 
essary. 
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SUMMARY AMD CONCLUSION 

The chief purpose of this study was to further the development of an 
adequate scale for measuring the general social competence of visually 
handicapped preschool children. An attempt was made to ferret out spe¬ 
cific types of behavior in which these children tend to be retarded. 

The first 77 Items of the Vineland Social Maturity Scale, including 
years from zero through ten, were used as the basis for the study. An 
intensive study was made of the scores of 101 visually handicapped chil¬ 
dren ranging in age from 9 months to 6 years and 10 months. The effect 
of differing degrees of blindness and or intelligence upon the total 
scores as well as upon the scores of individual items was investigated. 
Tentative age norms for visually handicapped children were obtained for 
32 items, as many as was possible with the existing data. 

The validity of the scale was checked against the case histories of 
17 visually handicapped preschool children for each of whom a series of 
Social ldaturity recordings had been obtained and for whom there were be¬ 
havior notes and records of physical conditions and emotional factors. 

An evaluation of individual items was made on the basis of all avail¬ 
able material, and finally a tentative series of B7 items was suggested 
as the basis for a new Btudy. Twenty of these were taken from the Vine- 
land Social Maturity Scale without revision, 31 with revision; 36 were 
new items taken from various sources and from the experience of the in¬ 
vestigators with visually handicapped children. 

In conclusion, £l) The Vineland Social Maturity Scale was found to 
have considerable value for work with visually handicapped preschool 
children: (2) A few items wore found to be of little value, and others 
needed revision for work with these children; (3) There appeared to be a 
need for additional items representing smaller ateps of progress, and 
also for items tapping other types of behavior; (4) The results defi¬ 
nitely indicated that these children, as a group, were retarded on spe¬ 
cific items, and (5) These visually handicapped children, on the average, 
appeared to be more docile, lass active, and have lees Initiative than 
seeing children of corresponding ages, This behavior pattern was more 
striking in the blind than in the partially seeing. 

The present article is published in the hope that clinicians will be 
willing to try the two scales with whatever visually iiandicapped children 
may come to their attention and that they will then notify the authors of 
the results. Cooperation in the evaluation of this adaptation will be 
greatly appreciated. Mimeographed copies of the tentative adaptation may 
be obtained upon request from Kathryn E. Maxfield, 40 East 61st Street, 
New York City. 
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TIE £Z7£WK£2mi STATUS OF SPEECH'SOUNDS 
OF TEN FEE31S-KINDED CHILDREN 

OR7IS C. IRWIN 


It* Child Welfare Research station 
University of Iowa. 

Iowa City, Iowa 


This report represents Kite first step In a systematic study ol the 
use ol vowel and consonant elements by feeble-minded children. The pur¬ 
pose la to determine developmental trends in the speech ol mentally re¬ 
tarded children and to relate data acquired in this Held to the proc¬ 
esses of development in normal Infants ami children and to the status 
of adult speech. Ultimately, Information concerning the comparative 
rates ol speech development in normal and feeble-minded children may be 
established and remedial measures lor speech retardation may be set up. 

A further ala Is to try out several Indices ol speech status on this 
type ol data. 

Transcriptions of the speech ol a group of twenty-five low-grade 
feeble-minded children In a state Institution were attempted, Unfortu- • 
nately a sufficient sample- of sounds could be secured for only thirteen 
of these children, A considerable amount of time is necessary to make a 
transcription or, each child and many ol them produce sounds only after 
long Intervals. Frequently no vocalisation occurs. The work was done 
during the first week or the year 1941. A second transcription of the 
sounds ol these children wan obtained on December 22, 1941. Approxi¬ 
mately, then, a year had elapsed between the taking of the two samples. 
During the year the number had been further reduced by death to ten 
cases, it is recognized that ten cases do not constitute an adequate 
sample lor sound statistical treatment; nevertheless, there are ten¬ 
dencies in these date which possess at least preliminary meaning, and an 
elaborate ntatlotlcal treatment will be postponed pending the accumula¬ 
tion of more cases. 

The method Of sampling ti» speech sounds of immature children has 
been described elsewhere (4). Briefly, It consists of such sounds as 
occur on a given number of breaths of each subject. In the present 
study 30 breaths constituted the sample from each child. The vowel 
sample on the first transcription consisted ol 417 elements. On the 
second transcription It amounted to 560. The total thus Is close to 
1,000 vowel sounds, on the first transcription 174 consonant elements 
were Included; on the second, 332. The total consonant sounds used by 
these children thus amounted to about 500. Altogether, about 1,500 sepa¬ 
rate speech elements are available for analysis. 

Transcriptions were taken in the International Phonetic Alphabet as 
adapted by Fairbanks (1). The problem ol the reliability of the observer 
and ol the data in transcriptions of the speech of immature children has 
been discussed by Irwin and Curry «-), Irwin and Krehblel (5), and Irwin 
and Chen (3). 

At the beginning of tire year these children ranged in age from about 


29 



IRWIN: SPEECH SOUNDS OF FEEBLE-MINDED 

one to live years with a mean age of three years. All of the children 
are low-grade feeble-minded oases, idiots and imbeciles. Their IQ's 
ranged from 7 to 46. The average Is 29. Among them are Mongols, hydro¬ 
cephalics, and unidentified clinical types. Thus clinically they do not 
constitute a homogeneous group. General information concerning these ten 
children is tabulated below. 


Subject 

IQ 

Clinical 

Type 

-nib© 

Second Transcription 
Years Months Days 

1 

22 

? 

3 

- 

3 

- 10 

2 

48 

Mongol 

2 

- 

9 

- 10 

3 

7 

? 

4 

- 

9 

■ - 12 

4 

45 

7 

5 


7 

- 20 

5 

IB 

■Hydrocephalic 

4 

- 

10 

- 10 

6 

39 

Hydrocephalic 

5 


0 

- 5 

7 

ii 

Mongol 

3 

“ 

6 

- 17 

6 

32 

7 

5 

- 

10 

- 23 

9 

23 

7 

3 

- 

10 

- 0 

10 

25 

7 

4 

“ 

1 

- 7 

Passed only 

one Item on 

ICuhlmann-Binet. 

The item is 

turning 

the head 


to source of sound. 


The original data are presented, in four tables. They will be ana¬ 
lyzed In terms of tlie vowel-consonant ratio, the vowel ratio, and as 
vowel and consonant dispersions plotted graphically in the form of pro¬ 
files. Under each of these analyses comparisons will be made with the 
corresponding indices of the speech status of infants and adults. Table 
1 gives the frequency of occurrence of each of eleven vowels for each of 
the ten subjects. The data for each vowel are arranged in two columns 
representing the first and the second transcriptions. Table 2 is simi¬ 
larly organized but presents the corresponding per cents of frequency in 
two columns for each subject. Tables 3 and 4 present frequencies and 
per cents of frequencies of consonant elements in a manner comparable to 
that of Tables 1 and 2 for vowels. 

These tables furnish the basic data from which the tabulations and 
analyses of the speech sounds of the feeble-minded children are derived. 
The comparative data on speech sounds of infants are from studies done 
by the writer and his associates. The data on adult speech sounds status 
are from Voelker (6). 

The first matter of interest is the question: Do any of these chil¬ 
dren use meaningful language? Of the ten cases only one (Number 40, a 
boy of five and one-half years, exhibited meaningful speech patterns, and 
these consisted only of mutilations and approximations. Of the 30 breath 
samples of his sounds transcribed at the beginning of the year, 10 were 
meaningful patterns and 20 were meaningless. At the end of tlie year 15 
of the 30 samples were meaningful. Thus he increased his use of meaning¬ 
ful approximations during the course of the year from one-third to one- 
half. None of the other subjects of this group exhibited the slightest 
tendency toward meaningful expression. Thus the bulk of this report 
conoerns sounds characteristic of the premeaning stages of speech devel- 


30 



IHWIM: SPEECH SOUNDS OF FEEBLE-MINDED 


TABLE 1 

FREQUENCY OF VOWELS 


i X e fe * ^ 

Subject !* z 1 ” 1 1 2 1 J l 2 121Z 

111 19 33 9S12237 

2 15 4 1? 26 1 22 12 

3 S a 17 IB 2 1 2S 22 1 6 14 

4411 9212 4 2 7 126 15 

G 1 16 27 4 11 2 17 

61 9 2fl 4 10 B 1 11 

7 2 1 14 17 4 14 5 2 14 

01311 14 2 3 15 4 

9 2 4 7 10 lO B 14 

IQ 3 4 31 6 22 0 B 

Total 15 2B 106 ISO 10 5 124 137 20 ZB 60 J99 




^Indicates first transcript 

^Indicates second brtnocrlpt made one year later 


TABLE 2 

PER CENT OF FREQUENCY OF VOWELS 


Subject 


L 


r 

e 






(A. 


3 

a 



U 


u. 

1* 

2** 

1 

2 

1 2 

1 

2 

1 2 

1 

2 

1 

2 

1 2 

l 

2 

1 

2 

1 

2 

1 

2 

2 

32 

41 


14 

5 

21 48 

12 


2 




2 

IB 

2 

2 


2 


2 

10 

5 


40 

34 

2 

50 

16 

9 




4 


16 


12 

3 

5 

12 

29 

20 

3 2 

44 

34 

2 

10 

22 






7 

2 



4 

a 

n 

IB 

21 

4 4 

4 

7 

2 2 

12 

16 

2 

7 

4 

21 

7 

21 

17 

6 

4 

5 

3 


52 

41 


14 

17 


7 

26 


7 




24 

7 


£ 

6 

2 


21 

75 

10 

42 

22 

2 

2 

3 






14 


7 


7 

7 

2 

52 

38 


IS 

30 

19 

7 

30 








10 


a 

2 

7 

21 

34 

4 

ss 

37 



10 


7 




0 

5 


9 

0 


14 

IB 


35 

25 


29 

35 



2 


5 

14 

15 



10 


5 

24 

41 


30 

SB 


za 

14 


Z 









Indicates first transcript 
**IndicataH second transcript made one year later 

opment and in this respect resembles the speech of Infants under twelve 
months or age. 

The data assembled in the tables furnish answers to the question: 

How many of the vowel and consonant elements appearing in adult English 
speech do these feeble-minded children use? The following tabulation 
gives the number of subjects using each vowel sound. 

Vowels i X <f EX A a O u U ll 

Number of Subjects 8 10 4 10 5 10 6 2 4 8 6 

Using Vowel Sound 

It may be seen that all ten use the sounds I, and The range 
Is from 2 to 10. It Is apparent from the tabulation that fewer of these 
feeble-minded children use back vowels than front vowels. 

There are in adult English speech approximately thirteen vowel 
sounds (broad transcription). These feeble-minded children have not 
mastered the use of all of them. The matter is explicated in the next 
tabulation. 
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Subject f ^ b 

r Eli 


3 

1 

1 

1 s 

2 13 


TABLE 3 

FnEQUENCY OF CONSONANTS 
/v^ f v 


13 17 

14 


B 

S 

'■ 10 

total 9 

Subject ]_ 
i 


10 

Total 2 13 


1 3 

! 9 . 

1 

s 

l 


Z 14 11 12 S 12 


0 13 


? 

1 2 


£2 1 
12 1-1 


7 

22 


1Z 

23 


* Indicatea firat transcript 

^Indicates second transcript made une year latar 


Sublet 

1 


P „ 
1* 2* 


9 

10 


TABLE 4 

PER CENT OF FREQUENCY OF CONSONANTS 


t *1 w 
12 1 2 1 2 


4 

3 4 

9 24 


9 37 4 

2 19 

12 27 25 


3B 

14 45 


J 3 

12 12 


£ 

1 2 


Q 


6 

1 2 


38 37 

32 39 


IS 14 
4 


2 

SI 


14 

ioo io 
? 


55 12 

13 12 


10Q 14 

45 55 

40 40 

55 


* Indicates first tranaoript 

**Ihdloataa second trapsoript mads ona year later 


Subject 

Number 


4 5 B 7 e 9 io Average 


Number of 

Vowels 9 9 B 11 7 6 5 B 7 5 7.7 


Subject 4 Uoas 11 of the full number of vowels. He is the child, 
whose speech exhibits a degree of meaningful patterning. The fewest 
number of vowel sounds used by any of these cases Is 5. The average for 
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the group is 7.7 vowels. 

in adult speech about 24 consonant sounds occur. In the following 
tabulation may be seen how many feeble-minded subjects use each of them. 


Consonants 

Number of Subjects 
Using Consonant 
Sound 


P b m w m f 

1 5 7 4 0 1 


v . 8 <2 t d y\ 

10 2 3 6 7 


Consonants s z 

Number of Subjects 
Using Consonant 2 3 

Sound 


5 J J r J x cj y t] 7 
10213251 10 6 


The range is from 0 to 10. Three of the consonants are not used by 
any of the children. These are /X\, Q_, and 3. The sound h is used by 
all. 

The number of consonants articulated by each of the ten subjects 
appears below. 


Subject 

Number 

Number of 
Consonants 


12 3 4 

8 9 9 17 


5 6 7 8 9 

S 4 5 7 4 


10 Average 

4 7.5 


Again Subject 4 leads with 17 consonants in his repertoire. The 
range is from 4 to 17 consonants. The average for the group is 7.5. 

The vowel-consonant ratio may be taken as a convenient index of 
developmental status of speech. Since there are about 13 vowels to 24 
consonants in adult speech, the vowel-consonant ratio for mature speech 
is 1 to 2. The next tabulation Includes vowel-consonant ratios for each 
of the ten children and for the group as a whole. 


Subject 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Group 

Number 












V 

9 

9 

B 

11 

7 

8 

5 

0 

7 

5 

7.7 

~c ~ 

8 

9 

9 

17 

8 

4 

5 

7 

4 

4 

7.5 


Of the ten cases only three have vowel-consonant ratios less than 1, 
two have ratios of 1, and five are greater than 1. None of the ten 
shows the mature ratio of 1 to 2. For the group as a whole the vowel- 
consonant ratio is 1 . 

The following tabulation gives the vowel-consonant ratio for nev<- 
bom infants, for the ten feeble-minded cases, and for mature speech. 



Vowels 

Consonants 

Ratio 

Newborns 

average 

2.7 

average 

2.2 

3 to 2 

Feeble-minded 

7.7 

7.5 

1 to 1 

(Mean age - 4 years) 
Adults 

13.0 

24.0 

1 to 2 
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Another suggestive Index of speech development is the vowel ratio. 

It is based on the relation of the per cent of frequency of front vowels 
to the sum of the per cents of frequencies of middle and back vowels, 
in month-old Infants (2) front vowels constitute about 80 per cent of 
all vowels spoken, whereas middle and bade vowels amount to SO per cent 
of the total, in adult speech front vowels constitute 50 per cent, and 
middle and back vowels also 50 per cent (6). It is evident therefore 
that a fundamental process of development in early speech consists of 
the mastery of back vowels. 

in order to indicate speech retardation, the vowel ratio may be 
applied to speech data of feeble-minded children. Table 5 presents the 
vowel ratios of each of the ten children for the first transcript as 
well as for the second one taken a year later. The values are in terms 
of per cents. 

It will be noted that most of these ratios of front to middle and 
back vowels deviate greatly from that of normal adult speech. In only 
two cases Is the ratio comparable to that of adult speech. Both tran¬ 
scripts for Subject 2 show the fifty-fifty relationship. The second 
transcript of Subject 4 also shows this proportion. The tabulation 
gives the per cents and the ratios for the group as a whole at the 
beginning and at the end of the year. 

Per Cento Ratio 

First Second First Second 

Front 66 67 2 2 

Middle + S4 23 1 1 

Back 

There can be no doubt that In the ratio of front to middle and back 
vowels the group as a whole has made no progress whatever, although one 
case did show improvement. 

It would be of value to compare this result on low-grade feeble¬ 
minded with the progress during the course of a year which might possi¬ 
bly be made in speech status of high-grade feeble-minded children such 
as morons and. borderline cases. Such data are not available. However, 
our work on infant speech sounds has advanced far enough to make tenta¬ 
tive comparisons which may bs helpful in determining approximately the 
developmental position of this group of feeble-minded children. 

The following tabulation gives the vowel ratios for one-month in¬ 
fants (2), for the ten feeble-minded cases, for six-month infants (5), 
and for adults (6). 


Per Cent 


Subjects 


Front 

Middle + 
Back 

Ratio 

One-month 

80 

20 

4 to 1 

Feeble-minded 
(Mean age = 

67 

33 

2 to 1 

4 years) 

Six^months 

55 

45 

1 to 1 (Approximately) 

Adults 

4S 

51 

1 to 1 
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TABLE 5 


Vowel 

Group 

Subject 

First 

Transcript 

Second 

Front 

Middle+Back 

1 

£2 

31 

96 

4 

Front 

Middle+Back 

2 

49 

51 

52 

50 

Front 

Middle+Back 

3 

83 

17 

77 

23 

Front 

Middle+Back 

4 

15 

85 

48 

52 

Front 

Middle+Back 

5 

66 

33 

IV 

43 

Front 

Middle+Back 

6 

77 

23 

22 

3 

Front 

Middle+Back 

7 

¥ 

70 

30 

Front 

Middle+Back 

6 

91 

9 

69 

31 

Front 

Middle+Back 

9 

52 

43 

s 

Front 

Middle+Back 

10 

62 

38 

s 


Thus a series o i ratios such as the above establishes the approxi¬ 
mate position in development of these feeble-minded children. 

A useful graphic method for the simultaneous presentation of central 
tendencies in the dispersion of speech sounds Is the profile (2). The 
method may be applied to the vowel and consonant production of the ten 
feeble-minded children in order to give an account of the distribution 
of these elements, vowel and consonant profiles are found in Figures 
1 and 2 in juxtaposition with other developmental data. 

Figure 1 comprises three profiles comparing the vowel status of 
feeble-minded children with that of six-month infants and with adults. 
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FEEBLE - K/t INDED M EA N AGE = 3 YEARS 



ADULTS (i/oelker's data) 
VOWEL DISPERSION 
FIGURE I 
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It will be apparent that there is little difference between the patterns 
of distribution at three years and at four years of the group of feeble¬ 
minded cases. Moreover, it is noteworthy that the concentration within 
each of the first three profiles is toward the left, that is, toward 
the front vowel sections of the profiles. Thus a profile of the dis¬ 
persion of vowel sounds in the speech of the feeble-minded resembles 
that of six-month children much more than it does that of adult speech 
in which the distribution Is about equal on both halves of the profile. 

Figure 2 compares the two consonant profiles of the feeble-minded 
subjects with that of six-month Infants and with that of adults. Here, 
too, there is little difference between the patterns of consonant dis¬ 
tribution at the beginning and end of the year. There is a heavy con¬ 
centration of elements in the glottals in the consonant articulation of 
infante. In adult speech concentration is largely in the labials and 
dentala. However, in the spaech. of the feeble-minded subjects conso¬ 
nant articulation is mainly in the labials, the post-dentals, and the 
glottals. Whereas among Infants the consonant dispersion shows a con¬ 
centration to the right of the profile, in the adult the concentration 
is to the left. This suggests that the problem of speech development 
in regard to consonants during the early stages of life is concerned to 
a great extent with a mastery of the articulation of labials and dentals. 
In this connection the status of the feeble-minded is interesting. Their 
profiles show an Increment among the labials and dentals part way along 
the course of development. Glottal sounds are less frequent than in 
the case of the infants, but more frequent than in adults. The domi¬ 
nance of the post-dentals, characteristic of adults, has not been 
achieved. In a word., the infant and adult profiles are each unimodal 
with the modes at opposite ends, while the profiles for the feeble¬ 
minded definitely exhibit a trimodal type of distribution. 

Although these data comprise only a segment of a broader research In 
the immature stages of human speech development, there are some con¬ 
clusions which may reasonably be inferred from tliem. These are: 

1. Feeble-minded children use bach vowels more infrequently than 
front vowels, in this, respect their "speech resembles that of young in¬ 
fants rather than that of adults. 

2. In consonant articulation the dispersion is trimodal whereas in 
young Infants and adults the distributions are unimodal. The feeble¬ 
minded show a concentration in the labial, post-dental, and glottal 
regions while Infants show the greatest piling up among the glottals, 
and adults among the post-dentals. 

3. The ratio of vowels to consonants in the speech sounds of this 
group of feeble-minded children is 1, whereas that of mature speech is 
1 to B. None of the ten subjects exhibits the mature ratio. 

4. The developmental status of the speech sounds of the group of 
four-year-old feeble-minded children approximates that of normal chil¬ 
dren less than one year of age. 

5. The vowel ratio, the vowel-consonant ratio, and the profile are 
suitable tools for analyzing the speech sound status of retarded chil¬ 
dren. 
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THE CRITICAL EVALUATION OF THE VIENNESE TESTS AS APPLIED 
TO 200 NEW YORK INFANTS SIX TO TWELVE MONTHS OLD^ 


DOROTHY S. ACKERMAN 

This critical evaluation of the Viennese Baby Tests was undertaken 
in order to appraise the usefulness of the tests devised by Dr. Char¬ 
lotte Buehler, for measuring the development of infants. 

The main problem of this investigation was the application and vali¬ 
dation of the Buehler tests for the second half of the first year of 
life as presented in "Testing Children's Development" by Charlotte 
Buehler and Hlldegard Hetzer (1). In Buehler's developmental scale 
there are four series for this period of life, one each for the 7th, 8th, 
9-10th and ll-l2th months. Each series consists of ten items covering 
the fields or categories of an infant's behavior. 

I. TESTS 

The categories which are recognized by the tests include the fields 
of sense stimulation and spontaneous movements, called 1) Sense recep¬ 
tion, and 2) Bodily movements. Another category is 3) Social behavior, 
or contact with other human beings. Two other fields are called 4) 
Learning and 5) Manipulation of materials, or the change of behavior on 
the basis of experience and the activity of the individual -by which he 
controls his environment. Finally 6) Mental productivity, the creation 
of and striving toward goals. 

All thought processes are Included in this 6th category except that 
in this system "language", the thoughtful understanding of a situation 
which manifests itself in conversation, is classified under social be¬ 
havior. "Imitation" is classified under "learning". The field of sense 
recaption did not receive detailed study in our investigation because 
most early sensory development is made during the- first half of the first 
year of life. The sixth field, mental production, appears in three test 
items for the ll-l2th month period. 

According to Charlotte Buehler, all instances of the use of the 
tests that have come to her attention yielded a median Developmental 
Quotient (DQ) of 1.0. The test series in the first year of life were 
given in Vienna to 20 children of each age group and the results of the 
tests established the suitability of the test Items. In standardizing 
the Vienna test items the minimum percentages which were considered 
sufficient to include an item, were fixed at 66 per cent success Instead 
of the more usual 75, because consideration was given to the fact that 
the performance of children in practical test situations would be below 
that of those tested under the experimentally optimal conditions of the 
standardization procedure. The Vienna percentages obtained ranged from 
50 to 82 passing the item at the age-level assigned but more and less 
difficult items compensated each other so that the averages of all lteme 
in each series passed were 07.2 per cent. 

Condensation of doctoral dissertation, Department of Psycho logy, Fardhim University, feu 
fork, H, y. 
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In America, Ruth M. Hubbard reported a study of the reliability and 
validity of this Buehler Infant Scale (3). She gave 184 tests in all; 
thirty-eight babies were retested once and B babies were retested twice. 
Hubbard found that the reliability coefficient of the half-scale for all 
tests to be .96. For the alternate items for all tests of the develop¬ 
mental ages of the 7B children, one month through 12 months' old, the 
reliability was found to be .84. 

To obtain a measure of the validity of the Buehler scale, Hubbard 
tested 11 subjects with the Merrill Palmer performance scale when they 
became old enough. She reported that there seem to be some tendencies 
for those children who rate high on the Buehler scale to rate high also 
on the Merrlll-Palmer, Hubbard looked for another indication of the 
validity of the scale in the distribution of the quotients. Her dis¬ 
tribution was fairly regular except for the trend toward the high scores. 
Optimistically Hubbard concluded "that the scale seems fairly re¬ 
liable in comparison with other infant scales and has some predictive 
capacity with respect to rating on pre-school tests. It would seam, 
therefore, worth while that It be given to a large group of representa¬ 
tively chosen American infants to determine whether or not the Buehler 
ratings are spuriously high for the general population." 


II. SUBJECTS 

The subjects of this Investigation were SOO Infants, 100 girls and 
100 boys. Each of the rour age groups (7th month, Bth month, 9th and 
10th months, and ll-12th months) was composed of B5 boys and 25 girls, 
and each sub-group was composed of equal numbers of children of the fol¬ 
lowing natlo-raclal extraction: British, Italian, Jewish, Nordic and 
Slavic. 2 sixteen children were orphans or foundlings in two institu¬ 
tions. 

There Is evidence that a good sampling of the urban population was 
secured from the close approximation of the distribution of our sub¬ 
jects with the distributions of Florence Goodenough's socio-economic 
scale as shown in Table 1 by columns A and B respectively, and with the 
distributions of David Wechsler's educational status scale (4), as shown 
in Table 2. 

In Table 1, Classes I and II, the professional and semi-professional 
and managerial, are very nearly equal in the two columns. There is no 
farmer group to speak of in New York City, However, Classes III, IV, 

V, VI of Column A, which equal 73.81 per CBnt of the population as a 
whole, are almost equal to Classes m, V, vi, of Column B, which equal 
71 Per cent of the present parents. Class VII Includes all day laborers 
and here too the percentages are not very different for the two columns. 

Thirty-one per cent of the parents of these children were found to 
be foreign born, which closely approximates the percentage (35 per cent) 
of foreign born in the general population of New York City (5). 


.. thB aut,Jeat3 uere secured through the Bobu health Stations of Hew York Citi/ throufh 

the courtesy of Dr. Harjaret Barnard, the Director of these stations. 
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TABLE 1 


SOCIO-ECONOMIC STATUS, GGODENOUGH SCALE 


Groups 

Occupations of 

Adult Males 

’ A 

Goodenough Scale 
Per Cent 

B 

Fathers of Subjects 

I 

Professional 

2.54 

2.5 

II 

Semi-professional and 




Managerial 

4-70 

5.0 

III 

Clerical, Skilled Trades 




and Retail Business 

14-42 

20.0 

IV 

Farmers 

13.74 

0.0 

V 

Semi-skilled occupations 




and Minor Business 

27. AO 

33.0 

VI 

Slightly Skilled Trades 

13.25 

17.0 

VII 

Day Laborers of all classes 13.96 

19.0 


No information 


3.5 



100.01 

100.00 


TABLE 2 



EDUCATIONAL CATEGORIES OF 

PARENTS, DAVID WECHSLEB SCALE 




Fathers of 

Educational Category U.S, Population 

Subjects 

College Graduate 

2.93 

3-0 

Some College Work 

4.08 

2.25 

High School Graduate 

6.35 

5.5 

Some High School Work 

18.99 

18.25 

Elem. School Graduate 

18.68 

34- 75 

Some Elementary Work 

43-58 

30.75 

Illiterates 

4-69 

1.5 

Unknown 


4.0 



99.So" 

100.00 


III. PROCEDURES 

A few of the standard materials and toys which could not be dupli¬ 
cated here were imported from Vienna, This was made possible through 
Dr, Maria Maudry, one of Charlotte Buehler's collaborators, who was 
teaching at Fordham University at the time this study was undertaken. 

The techniques used In testing were the same as described in the 
text. The tests were given at the infants' homes, standard Buehler 
record forms were used for talcing down all measurements. In addition a 
form was devised for recording of pertinent facts concerning the socio¬ 
economic status of the family, the number of children and the education 
of the parents. 

Every subject was first given the test items, for the levels below 
his chronological age, until he passed all the Items of a level, and 
items in the various categories above his chronological age level until 
he was no longer able to pass any items. 

The developmental age (DA) analogous to Mental Age (MA) is obtained 
by giving day—credit for every Item passed. For the series through the 
8th month, each Item Is counted as 3 because there are 10 Items for each 
month or 30 days. For the two series for the 10th and 11-13th months, 
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each Item Is counted as 6, since there are 10 Items for 2 months or SO 
days. For the series for the second year in the first two quarters, 
each item has a value of 9 because there are 10 items for each of the 
two 3-month levels. The Chronological Age (CA) is obtained by calcu¬ 
lating the months multiplied by 30 plus the additional days of the 
haby's age, from his birthday to the day of the test. The developmental 
quotient (DQ), analogous to the Intelligence Quotient (IQ), Is found by 
dividing tile DA by the CA. 

For example, If a child was 7 months and 12 days old (222 days) on 
the day of his test and passed 9 tests for the 7th. month level, 9 tests 
for the Btn month and 4 tests for the 9-lDth month level, he was given 
a basic age of 6 months plus the 27 days (9x3) for the 7th month; plus 
the 27 days (9 x 3) for the 6th month; Plus the 24 days (4 x 6) for the 
9-10th months - a total of 78 days, or 2 months and IB days. This gives 
a DA of B months and 18 days (25B days). The DA of 256 days divided by 
CA of 222 days equals DQ Of 116. 

in order to facilitate examining the various categories of the series 
an. original feature was devised: the calculation of the partial develop¬ 
mental ages and quotients In every field for each child by the same proc¬ 
ess used in arriving at the general DQ. 

IV. VALIDATION 

Distributions of the obtained developmental quotients (DQ's) for 
each of the four age groups and for the total groups are presented in 
Table 3, together with the mean, median and standard deviation of each 
distribution. 


TABLE 3 

DEVELOPMENTAL QUOTIENTS OF SUBJECTS - TABLES OF FREQUENCIES 


DQ Interval 

All Cases 

7th Month 

Bth Month 

9-10 Month 

11-12 Month 

65-69 

Q 

0 

0 

0 

0 

70-74 

2 

1 

0 

1 

0 

75-79 

3 

1 

0 

0 

2 

80-64 

3 

0 

1 

2 

0 

85-39 

4 

1 

2 

1 

0 

90-94 

15 

4 

3 

4 

4 

95-99 

13 

3 

0 

4 

6 

100-104 

46 

11 

12 

10 

13 

105-109 

38 

9 

14 

8 

7 

110-114 

29 

5 

5 

10 

9 

115-119 

22 

7 

6 

5' 

4 

120-124 

10 

2 

4 

2 

2 

125-129 

8 

2 

3 

2 

1 

130-134 

5 

3 

0 

1 

1 

135-139 

2 

1 

0 

0 

1 

140-144 

0 

0 

0 

0 

0 

Total Cases 

200 

50 

50 

50 

50 

Mean 

106.67 

107.66 

107.67 

105,9 

105.44 

Median 

106,0 

107.0 

106.5 

108.0 

104.5 

Std.Dev. 

11.69 

13.08 

IO .64 

11.5 

11.21 
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There were 183 DQ's between 90 and 120, with 12 quotients below 90 
and 25 above 120, with the lowest at 73 and the highest at 138. These 
results are rather comparable to those obtained by Hubbard Tor 58 chil¬ 
dren under one year of age tested with the Buehler series. 

The average developmental quotient (DQ) for our 200 children Is 
106.67. Buehler reported the average DQ score of her Infants tested In 
Vienna to be 100. The slightly higher scores of our group may be ac¬ 
counted for by the fact that the New York children were representative 
of the whole urban population while Buehler's infants were all institu¬ 
tional children in Vienna. Our 16 Institutional children averaged 
101.44, which is closer to the Vienna average. 

The distribution of DQ's for the total group is presented graphically 
In Chart 1. A normal curve has been superimposed on the histogram and 
It will be noted that the experimental distribution of DQ's for the 
total group approximates the normal distribution rather closely, charts 
2-5 present the rather close conformity of the four age groups in each 
instance to the normal curve of distribution. 

The developmental quotients in each of the five categories of be¬ 
havior were computed for each of the four age groups of 50 children and 
for the whole group of 200 children as shown in Table 4. 

TABLE 4 

AVERAGE DEVELOPMENTAL QUOTIENTS IN FIVE CATEGORIES 


Age Groups 

No. 

General Bodily 
DQ ' Control 

Social 

Behavior 

Learn¬ 

ing 

Manipu¬ 

lation 

Mental 

Produc. 

7th 

50 

107.66 

107.8 

107.7 

105.1 

107-3 


8th 

50 

107-67 

110.5 

105.3 

104.0 

108.2 


9th-10th 

50 

105.9 

114.2 

100.8 

103.8 

103.3 

113.8 

llth-12th 

50 

105.44 

120.5 

99.9 

106.3 

95.6 

101.7 

All 

200 

106.67 

113.2 

103-4 

104.8 

103.6 

106.1 


All the quotients are above 100. The test Items in bodily movement 
are roughly one-third of all the items, and It can be seen that the 
very high average, 113.2, in bodily control raises the average score to 
106.67. Moreover, the higher quotients for the older age groups show 
that the tests in bodily control were progressively easier for our sub¬ 
jects. In social behavior the quotient decreased in value from 107.7 
to 99.9, which seems to indicate that these items are progressively more 
difficult. Learning quotients varied less from level to level than.the 
others, and did not go as high or as low as the others. Fifty-nine chil¬ 
dren were able to pass some of the items in mental production and re¬ 
ceived developmental quotients in this field. 

V. RELIABILITY 

Reliability of the developmental ages was determined by splitting 
the odd-numbered and even-numbered developmental items, computing the 
Pearson product moment coefficient of correlation between the resulting 
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DISTRIBUTION FOR 50 
CHILDREN 7 MONTHS OLD 


DISTRIBUTION FOft 50 
CHILDREN 8 MONTHS OLD 


"1 
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DA's, and. correcting the coefficient so obtained by means ol the spear- 
man-Brown prophecy formula. Table 5, columns 3 and 4, presents these 
reliability coefficients based upon the 200 cases and also separately 
for each of the age groups. For the combined age groups the reliability 
coefficient was .98, with the separate age groups the coefficients 
ranging from .92 to .96, indicating that the test Iras satisfactory re¬ 
liability. 

As an extension of the above technique, two DQ's were computed for 
each Individual, one based upon the odd numbered items and the other 
upon the even numbered items. The correlations from these DQ's were 
averaged for each age group of 50 children separately and for all the 
subjects combined. These correlations were corrected by the Spearman- 
Brown formula and are likewise presented in Table 5, columns 5 and 6. 

It must be noted that the correlations between the DQ's are spurious to 
some degree as are all correlations between quotients. The reliability 
coefficient for the whole group was .94, with a range from .90 to .96 
for the separate age groups. 


TABLE 5 

RELIABILITY OF DA'S and DQ'S FOR VARIOUS AGE GROUPS AS 
COMPUTED BETWEEN SPLIT-HALVES OF THE TEST ITEMS 
AND CORRECTED BV THE SPEARMAN-BROWN FORMULA 


Age Groups 
Months 

Wo. of 
Cases 

DA'a Split- 
half Corre¬ 
lations 

DA Corre¬ 
lations 
Corrected 

DQ's Split- 
half Corre¬ 
lations 

DQ Corre¬ 
lations 
Corrected 

7-lZth 

zoo 

.96 

.98 

.68 

.94 

7th 

50 

.93 

• 96 

.93 

.96 

8th 

50 

.86 

.92 

.85 

.92 

9-10th 

50 

■ 90 

,95 

.90 

.95 

U-12th 

50 

.85 

• 92 

.82 

.90 


A further method used for examining the reliability of the test 
series was the correlation of the general DA's and DQ's, with the partial 
DA's and DQ's in the separate categories computing their Pearson product 
moment coefficient of correlation and correcting the coefficient so ob¬ 
tained by the Spearman-Brown prophecy formula. Table 6 presents these 
coefficients, in connection with the low coefficient in mental produc¬ 
tion It Is to be noted that only 59 subjects passed any Items of this 
category which appears first in the last age level of this study. In 
general the DA reliability coefficients are higher than the DQ co¬ 
efficients. 


VI. GROUP DIFFERENCES 

Supplementary analyses were made on the bases of descent, sex and 
immediate environment of the subjects. The groups compared for influ¬ 
ence of descent consisted, of 20 boys and 20 girls, 5 at each of the four 
age levels. Though these numbers were too few for extensive conclusions, 
it is interesting to see in Table 7 that the group averages were not 
significantly different since the lowest DQ average was 103.63 for the 
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TABLE 6 

RELIABILITY OF THE GENERAL DA'S AND DQ'S AND THE PARTICULAR 
DA'S AND DQ'S, AND CORRECTION BY THE SPEARMAN-BROtfN 
FORMULA FOR 200 SUBJECTS 



Number 

Corre- 

DA 

Corre- 

DQ 


of items 

lation bet. 

Corre- 

lation bet. 

Corre- 


in each 

DA'a and DA 

lation as 

DQ'a and DQ 

lation as 

Categories 

category 

in category 

corrected 

in category 

corrected 

Bad ily 

Control 

Social 

37 

.80 

.89 

.78 

.87 

Behavior 

12 

.93 

.96 

.80 

.89 

Learning 

Manipu- 

15 

.93 

■ 96 

.80 

.89 

lation 

Mental 

Produc- 

9 

.93 

.96 

.62 

.76 

tion 

3 

.56 

.71 

.33 

■ 50 


TABLE 7 

DEVELOPMENTAL QUOTIENTS FOR FIVE GROUPS ACCORDING TO DESCENT 


Group 

DQ 

Bodily Social 

Learning 

Mani¬ 

pulation 

Mental 

Production 

British 

107.15 

113-5 

105.3 

105.45 

103.55 

103.9 

Italian 

108.23 

119.4 

101.55 

104,6 

100.3 

106.6 

Jewish 

103.63 

107.2 

100.6 

101.3 

105-9 

105-5 

Nordic 

107.33 

112.9 

104.85 

105.6 

104.1 

105.3 

Slavic 

107.05 

113.2 

104-1 

107.1 

104.25 

106.1 

Average 

106.67 

113.2 

103.3 

104.8 

103-6 

106.1 


Jewish and the highest was 108.25 for the Italian group. The latter 
owed its high general average to its high average in "bodily development 
(119.4); in other fields, the averages were not higher than the rest. 

An explanation of the lower average of the Jewish children was offered 
in the ratings for the four pairs of twins in this group. The DQ'S of 
these twins averaged 93.86 and did affect the group average. This is 
not surprising since three of these pairs of twins were prematurely 
born and there is a tendency for retardation in motor and posture con¬ 
trol of prematurely born infants. 

Comparisons of the quotients of boys and girls were undertaken, and 
Table 0 reveals no significant differences, in agreement with the find¬ 
ings of Buehler and others. 

It may be seen in Table 9 that the 16 children living in institu¬ 
tions have lower averages than the group as a whole in all fields of 
development except manipulation. The group of 16 however ie too small 
in comparison with the rest of the group for extensive conclusions, 

A comparison of Developmental Quotients of Groups I and II of the 
Goodenough Socio-Economic Scale with the Average Developmental Quotients 
of all the subjects resulted in the scoreB of Table 10. 

It Is Interesting to note that the children of Groups 1 and 2 have 
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TABLE 8 

ARITHMETIC MEANS AND STANDARD DEVIATIONS 
OF DQ'S FOR BOYS AND GIRLS SEPARATELY 



No. of 

Oases 

Arithmetic 

Means 

Stand ard 
Deviations 

General 

100 Boys 

107.5 

10.5 


100 Girla 

106.0 

13-5 

Bodily 

100 Boys 

115.0 

17-5 


100 Girls 

112.0 

16.5 

Social 

100 Boys 

104.5 

14-5 


100 Girls 

102.4 

15-5 

Learning 

100 Boys 

104.5 

13.0 


100 Girls 

105.0 

14.0 

Manipu- 

100 Boys 

103.6 

11.5 

lation 

100 Girls 

103.0 

16.5 


TABLE 9 

DIFFERENCES BETWEEN HOME AND INSTITUTIONAL CHILDREN 

Children_DQ_ Bodily Social Learning Manipulation 

16 in 

Institutions 101.44 101.7 97.6 96.0 107-6 

104 at 

Home 107-12 113-9 103.9 105-4 103-5 


higher average developmental quotients in social behavior, learning and 
manipulation than the 200 casa6 as a whole, and a lower quotient in 
bodily control than the group as a whole. 

VII. ANALYSES AND CONCLUSIONS 

In order to compare the difficulty of each separate item of the 
four test series considered in our study, the percentages of children 
passing each item were arranged in Table 11 along with the average per¬ 
centages of the 200 New York subjects and the 20 Viennese children. It 
can be seen that the American general average 66 per cent is close to 
the general Viennese average 67.2 per cent. 

From this study the conclusion seems warranted that the following 
teat items are unsatisfactory: 1) Field of bodily control, ll-12th 
month, item 2; 2) Field of social behavior, 9-10th Month, item 8 and 
&; "&) Field of manipulation, 9-iOth Month, item 6 and 0; 4) Field of 
mental production, 11-12th month, item 10. 

With the above exceptions the four Bushier test series for 6-to 12- 
month-old children are valuable Instruments for estimating the develop¬ 
ment of American infants. As a practical Instrument then the test series 
are satisfactory but changes In certain items are advised in order to 
increase their general validity. 
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TABLE 10 

SOCIO-ECONOMIC DIFFERENCES 

MANIPU- 



DQ 

BODILY 

SOCIAL 

LEARNING 

LATION 

MENTAL 

Groups I 4 11 
15 Children 

103.92 

109.0 

109.6 

108.0 

113.5 

107.7 

All 200 
Children 

106.67 

113.2 

103.4 

104,8 

103.6 

106.1 


TABLE 11 

PER CENT OF CHILDREN PASSING THE TEN 
TESTS AT THEIR OWN AGE LEVELS 


Series 

Item 

7th Mo. 

% Test 

8th Mo. 

% Test 

9-10th Mo. 
56 Test 

ll-12th Mo, 

% Test 

All 

% Test 

1. 

96 Body 

84 Body 

90 Body 

94 Body 


2. 

78 » 

88 " 

82 " 

86 " 


3. 

88 " 

66 " 

90 " 

90 Social 


4- 

48 " 

80 " 

44 " 

70 Learning 


5. 

70 " 

64 " 

8 Social 

90 " 


6. 

68 " 

80 Social 

50 " 

30 Manipulation 


7. 

56 Social 

78 " 

60 Learn 

22 " 


8. 

64 Learn 

80 Learn 

38 " 

40 Production 


9- 

60 " 

62 " 

36 " 

62 " 


10. 

66 Manip. 

66 Manip. 

72 Manip. 

40 " 


New York 

Average 

69-4 

74-8 

57.0 

62.4 

66.0 

Vienna 

Average 

65-4 

65 

69.2 

69-4 

67.2 


VIII. SUGGESTED REVISIONS 

The following Improvements are suggested. 1) to replace those Items 
considered unsatisfactory and 2) to clarify the Instructions for ad¬ 
ministration, where necessary. 

The Seventh Month 

Item (5) - sitting with support. 

A blanket Is hung over the side of the bed and Subject (S) Is placed 
In a sitting position leaning against It (not In a comer of the crib). 
If the child remains In this position even for one-half minute, score 
plus (+). 

Item (7) - Actively seeking contact. 

Experimenter (E) standing beside the child's crib, pays no attention 
to S and avoids looking at his face. If the subject attempts to make 
contact by cooing, etc., or If S cooperates with E during test, accepts 
the presence of E and enjoys the test situation, score +. 

L&'LT) 
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The Eighth Month 

Item (3) - Pushing away a disagreeable stimulus. 

E goes through the movements of cleaning the child’s nose with a 
piece of cotton wool. Child is in dorsal position or sitting in the lap 
of E. If S grasps the experimenter's hand and pushes it away from his 
face, score +. 

Item (6) - Talcing a toy away from the adult. 

E places her hand in which she holds a rattle (1) within grasping 
distance of S in his crib. Child sits with support If necessary. If 
S attempts to talcs the toy away from E with Borne display of force, 
score +. 

Item (9) - Manipulating two toys. 

While S is playing with one rattle a second rattle iB handed him. If 
S takes the second rattle without dropping the firBt and moves both 
rattles about, score +. If attention alternates from one to the other 
rattle, this is counted +. 

Item (10) - Grasping cup by handle. 

E offers S a cup as S aits with support if necessary, or on the lap 
of E. If 3 approaches the cup with both hands selecting the cup handle 
for grasp, score +. 

The Ninth and Tenth Months 

Item (3) - Sitting without support. 

The child is seated, in the middle of the crib without support of 
any kind. If a Is able to hold this position for at least one-half 
minute, score +, 

Item (4) - Crawling, 

3 is brought to the prone position and a favorite toy is placed 
before him out of reach, s moves forward by crawling. If he only rolls 
over sideways the item ia not passed. Stomach must be off the bed, 
movement by knee and hands. 

Item (5) - Responding to gestures or phrases or both. 

E illustrates the gestures or utters the phrases or both of "bye- 
bye", "clap-hands", "how big", "patter cakes" or "where is the—bird, 
bottle or clock, etc." If 3 responds by specific geatures or words or 
both, score +, b 

/ 

Item (6) - Attracting the adult's attention. 

E standing beside the child's crib, turns her back to him and seems 
occupied with other things. If 3 attempts to attract her attention by 
pulling her coat or reaching out a toy, or vocalizing, score +. 

Item (8) - Imitative drumming with one stick. 

E beats on the drum with one stick and hands S the stick. S imitates 
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the movements with the stick. This Item Is passed when the movement is 
made in the air without actually touching the drum. (The actions of 
the first minute are counted, as the criteria.) 

Item (9) - Beating two spoons together, 

S sits up In bed, E stands behind him and leans over, beating two 
spoons together before the child's eyes. She then gives the spoons to 
S. S takes the spoons, manipulates them and rubs them together In some 
fashion. The item is passed even when the child does not succeed in 
actually bringing the spoons together but moves them towards each other 
with strained attention. The actions of the first minute are again the 
criteria for passing. 


The Eleventh and Twelfth Months 

Item (2) - Standing without support. 

S is aslced to stand up or is placed on his feet while support is 
withdrawn when it is found that he can handle the situation. If S stands 
without support for a moment, score +. 

Item (3) - speaking two or more words or understanding commands. 

E tells S In the course of the testing procedure to "get up", "lie 
down", or "give that to me (or mother etc.)" without making explanatory 
movements. If S obeys two of these commands or S speaks two or more 
words spontaneously, score +. 

Item (7) - Putting a spoon In a cup. 

E offers S a cup and spoon separately, if s puts the spoon in the 
cup, score +, 

Item (10) - Obtaining an object from behind a screen. 

A favorite toy, such as the bell or a ball is placed before the 
child. As soon as he reaches for it E places the screen between the 
child and the toy. If S does not reach round It E can show the toy on 
the side of the screen and then hide it again. Usually after some un¬ 
successful attempts to reach through the screen, 3 looks or reaches be¬ 
hind It. This test Is also counted as passed when the S pulls the 
screen down toward himself or away to get the object. 
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SOME ASPECTS OF LEADERSHIP IN AN INSTITUTION^ - 


WILLIAM FAUQUIER AND JOHN GILCHRIST 

In the past the historian, philosopher, and essayist have devoted 
much time to the consideration of great men. Only recently, however, 
has the study of outstanding individuals, especially leaders, become 
interesting to the psychiatrist and social psychologist, although as 
early as 1035 Quetelet laid the foundation upon which Francis Galton, 
Havelock Ellis, and James Cattail based their inquiries on heredity and 
genius. 

No serious attempt has been made in this paper to compile a complete 
bibliography on Leadership. The authors have made a search through the 
abstracts of the past decade and have examined much of the literature. 

W. Alblg (1), for instance, lists thirty-seven authors In his chapter 
on leadership of whom only a few have been drawn upon for application 
directly to the source of this study. 

The process of leadership Is difficult to examine because of the com¬ 
plexity of personality and the difficulty of controlling the complicated 
variables to a degree which permits accurate Interpretation and predic¬ 
tion. Apparently leadership is the product of many interrelated factors. 
"The roles and functions of the leader, the characteristics of the leader 
and the techniques of leadership vary with the situation. Various 
groups, varying In size, the nature of their constituents and the group 
purposes and functions, require different types of leadership" (l,p,9B), 
Frank has pointed out that the need for leadership In any field arises 
from the fixed, rigid, and unchangeable patterns of thought and per¬ 
formance by those who, by position or seniority, control affairs (15). 

"The psychologist's quest for general leadership traits," Alblg be¬ 
lieves, "has been futile" (1, p. 98). But Cowley has reported a sta¬ 
tistical study of leadership, wherein he claims to have Isolated through 
a factor analysis method six traits common to leadership - self—confi¬ 
dence, finality of Judgment, motor impulsion, and speed of decision 
(measured In three ways). Cowley's conclusions will be dealt with'later 
in relation to interpretations made In this study. 

The Intelligence factor, as have other single variables, has claimed 
the attention of some Investigators (12, 23). Others have concerned 
themselves primarily with age, physical Index, popularity, and scholar¬ 
ship (21, 25). Cowley summarizes, perhaps better than others, conclu¬ 
sions gained from an examination of previous literature: "Leadership 
obviously la not a single trait but rather a complex fashioned to¬ 
gether as a unity. An adequate appraisal of leadership would naturally 
reduce this complex to its individual units, and any sort of study of 
leadership to be of value should produce a Hat of traits which go to¬ 
gether to make a leader. If one could produce an authentic list of 
such leadership traits, immediate and important theoretical and prac¬ 
tical advances might be made in our understanding and control of human 
behavior" (7, p. 144). A study summarized in the science section of the 

2 Thts study was conducted at Berkshire Industrial Farm, Canaan, Few York, 
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Sunday New York Times describes the techniques used by Simoneit in the 
selection of German soldiers and officers (4). "The examination (of 
soldiers) deals with realities. It is baBed on intelligence analysis, 
expression analysis and life history. For each of these, everyday life 
approaches have been worked out. The method of intelligence tests has 
been abandoned; tasks which are en rapport with daily life are given in¬ 
stead. A 'leadership test 1 consists essentially in instructing a group 
of soldiers to perform some mechanical task Buch as making a coat hanger 
out of a piece of wire...' Since men can influence men only when they 
show themselves adequate and free, the characterological examination 
reaches its peak at this point,' says Simoneit 11 (4). This study indi¬ 
cates clearly the German understanding of the pragmatical aspects of 
situational leadership. 

Then, "It becomes quite obvious that in discussing leadership or 
headship two parallel studies must be made - the study of individual 
traits and the study of situations. Every situation stresses some traits 
more than others, and there can be little understanding of individual 
traits and their relationship to headship or leadership unless these 
situational stresses are known and understood" (7, p. 147). 

This paper deals with leadership in an institution, the Berkshire 
Industrial Farm. An attempt is made to describe various aspects of the 
leadership process. The authors are well acquainted with each leader 
and have had ample opportunity to observe them in many situations. 

Close association with this group over a period of the last four years 
permits them, moreover, to consider each individual from an unusually 
intimate point of view. 

DESCRIPTION OF THE GENERAL SITUATION IN WHICH LEADERSHIP OCCURS 

The Berkshire industrial Farm ie a private, home-school for problem 
boys between the ages of 12 and 17. Berkshire boys may be committed by 
any Children's Court of New York, through agencies having legal guardian¬ 
ship of the individual, and directly by parents or guardians from any 
state in the union. All boys received are legally delinquents. Thus 
considered, "delinquency" includes truancy, desertion of home,, dis¬ 
obedience, lying, stealing, and behavior difficulties resulting from 
emotional conflicts and Improper training and supervision. Serious and 
advanced types of Juvenile delinquents are not accepted. 

The mean age for commitment is 14 years. Length of stay averages 
nearly a-i years. About 64 per cent of the boys come through,.courts, 19 
par cent from social agencies, and 18 per cent are committed privately by 
parents. Slightly leas than 50 per cent of court cases are from New 
York City, 

Group life in the institution is centered about the cottages, 5 in 
number, each accommodating 30 boys selected according to physical size, 
age, and social-emotional maturity. Here, under cottage parents, the 
boys eat, sleep, and engage in recreation suited to cottage life. Much 
of the group activity is scheduled in the gymnasium and on the campus. 
Intramural games are frequent. 

Existent among the boys is more than the usual amount of loyalty to 
group causes which often is not conducive to the best maintenance of 
rules set forth by the administration as necessary for the smooth 
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operation of the institution. On the whole, group morale and co-opera¬ 
tion with the staff are satisfactory, hut too active co-operation hy a 
toy with the administration Is generally discouraged by the group ma¬ 
jorities who hold to the code that fidelity is first owed to the group 
with whom the individual associates. On the other hand, this tie is 
not so strong that weak boys frequently suffer at the hands of the 
aggressive, especially when the reasons which have provoked tension or 
conflict are not considered "just" by the group. 

The physical plant lies in the heart of 1100 acres In the Berkshire 
Hills. Buildings are scattered over a half square mile and there are no 
guards or walls to keep the group restricted to any section. Facilities 
and general plan resemble those of a good middle.class boarding school. 
For an institution of its type, considerable freedom of movement and 
room for Individuality are allowed its boys. 

METHOD 

Some 119 subjects filled out a four page, twenty-eight item ques¬ 
tionnaire. Names of cottage leaders were obtained, as well as other 
data describing the leaders and each boy's leanings concerning his own 
fitness and aptitude for leadership. The following are typical of the 
questions asked: 

1A Who would you say are the three most important leaders in your 
cottage? Name the three in order of their importance, power, and 
influence among the boys. They may or may not be your friends; 
you may even dislike them. Be honest because accuracy in this 
paper counts. In case you are a leader, and know it, put your 
name down. 

6A Have you noticed how the boy you chose as the most important 
leader pays attention in school and to what boys and staff say 
to him? (Check sentence best describing him.) 

Very alert, awake, and attentive most of the time. 

Seems in a fog much of the time; pays poor attention. 

Neither very awake nor very inattentive. 

IB Do you have a special group of friends whom you "pal around with" 
a lot? 

Yes 

Sometimes 

No 

9B What do you think makes a leader? Is it the way he acts7 The 
way he was born? The way he thinks? Or the way he gets things 
over? (Check one which shows what you think makes a leader.) 

Leaders are born. 

Leaders do things and "stand for" things you admire. 

They are strong and kick fellows around. 

They are tough and protect you. 

They force their way into leadership; you can't stop them. 

They know the "answers" and it pays to stick to them. 
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For each boy included in the study his housemother and teacherB filled 
out a rating scale showing the position for each of eight personality 
traits along an agresslve-normal-submiSBive continuum. Section A of 
the questionnaire administered to the boys closely duplicated the staff 
rating scale so that there were available estimates of the leaders by 
1) the group which chose them, and 2) the staff who observed them. 

RESULTS AND DISCUSSIONS 

From the following accumulated data representing several variables 
inherent in the Individual and/or in the situational aspects of group 
life, the matter of leadership was studied in an attempt to discover the 
leaders and to describe them. Because of the importance of this Bubject 
and its bearing on morale, some attention has also been given to a brief 
consideration of the processes of leadership in general; for concentrated 
in this institution are many of the factors which operate in various 
other societal relationships, particularly those In which exists a some¬ 
what rigid Bystem and attendant forceB which frequently create unusual 
tensions. 

Leadership often shows Itself early in a boy's career. Garcia indi¬ 
cates that before age 5 there can hardly be any leadership; that from 
ages 5 to 8 it remains in a rather undeveloped form, becoming better de¬ 
fined after the 9th year. At puberty children are more decided, better 
developed, and better organizers (19). Normal children quickly discover 
the most suitable level of aggression and the role which gives them the 
moat satisfaction - either that of submission or of dominance (2, 11). 

The 'delinquent' boy, it appears, hae unusual difficulty In selecting 
the most advantageous role. At either extreme problems arise, and the 
quality of leadership created in any situation obviously 1 b related to 
each individual's adjustment. It has been suggested by Dollard that 
aggression whBn Inhibited by social pressure and the fear of punishment 
often shows a tendency to become displaced or to show Itself Indirectly. 
"On occasion, displaced aggression may even Berve socially approved 
ends" (10, p. 42). Possibly leadership in the instance of a problem boy 
in an institution may be thought of as evidence of displaced aggression. 
Certainly the leaders' greater degree of ascendancy strongly suggests 
this possibility. 

For the sake of brevity and sharper focus, the data obtained are 
summarized in this paper. 

The data of Table 1 show the leaders to be older, of longer resi¬ 
dency, taller, and heavier. These findings are in accordance with other 
investigators (21, 23, 17, 25). They rate, however, lower In intelli¬ 
gence, which is contrary to the conclusions of others (21, 23, 17). 
Interestingly, the leaders have a significantly lower misconduct count 
and appear better adjusted than their followers. 2 This is corroborated 
by the data of Table 4. 

Selection of the leaders by the boy group was conducted as follows: 
three points were credited to an Individual listed as first choice, two 


^Klscondizet for six mcntJio preuloua to tine of atudi;. 
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TABLE 1 

MEAN LENGTH OF RESIDENCE, AGE, VERBAL AND NON-VERBAL INT ELLI GENCE 
QUOTIENTS, NUMBER OF MISCONDUCT REPORTS FOR "AVOIDANCE OF RE¬ 
SPONSIBILITY, " NUMBER OF MISCONDUCT REPORTS FOR "ANTI¬ 
SOCIAL AND INFANTILE BEHAVIOR:"3 MEAN HEIGHT AND 
WEIGHT FOR LEADERS AND FOLLOWERS 



Mean 


Leaders 

Followers 

Number in group 

29 

90 

Chronological age in months 

185.41 

173-05 

Length of residence in months 

19.65 

15-07 

Binet I.Q. 

96.20 

100.65 

Chicago Non-Verbal I.Q. 

96,20 

95.60 

Number of reports for "Avoidance 
of responsibility" 

8.00 

15.16 

Number of reports for "Anti-social 
and Infantile Behavior" 

6.10 

9.31 

Height in inches 

66.32 

60.86 

Weight in pounds 

124.50 

104-35 


points as second choice, and one point as third choice. Twenty-nine 
boys, credited with 03B points or 97 par cent of the total points were 
arbitrarily accepted as leaders. Table 2 shows the ratings of the staff 
compared to ratings of the followers . 

The data of Table 2 raise the question as to the validity of the 
staff ratings upon which many of the conclusions in this study are drawn. 
A general tendency by staff members to overrate considerably the ascen¬ 
dant traits of leaders compared to ratings by the followers is notice¬ 
able, the hoys - perhaps because of bias - tending to think of their 
comrade leaders as being more strictly normal in most cases. These dis¬ 
crepancies may be accounted for in two ways. First, the standards of 
aggression and submission appear to be primarily different for the two 
groups of raters. Second, the boys are not trained in making accurate 
quantitative discriminations of personality traits, especially through 
a medium of measurement which in some instances they may not well com¬ 
prehend. 

To check the statistical reliability of the rating scale used by the 
staff a quantitative scoring was devised as follows: three points for 
each trait given an aggressive rating, two points for a normal rating, 
and one point for a submissive rating. This provided a possible point 
score from 10 to 30 in terms of degree of ascendancy shown. 

' The most interesting discrepancy between the two groups of raters 
was in their selection of leaders. Assuming that the boys are 100 per 
cent accurate, at least in recognizing the leaders within their special 
groups, it was found that the teachers selected only 39 per cent and the 
house-parehts only 27 per cent of the 29 leaders Indicated by the boys. 
This difference strongly suggests that leaders are not easily recogniz¬ 
able by even competent observers. G. W. Allport suggests that leaders 

dolly record of misconduct Is kept for each boy and tabulated according to type every 
month. This affords a ualuable objective criteria for the quantitative measurement of detoulor. 
The procedure ha a been described In detail In three earZier studies 111, 12, 131. 


59 



FAUQUIER AND GILCHRIST: LEADERSHIP IN AN INSTITUTION 


TABLE 2 

ASCENDANT AND SUBMISSIVE TRAITS OF BOYS CHOSEN AS 
LEADERS RATED BY STAFF AND BY THEIR FOLLOWERS 


Trait Hated 

Percentage Rated as Being 


By Staff 

By Boys 

Ascendant Traits: 


( 20 . 4 ) 

Actively resistant 


9 

Generally aggressive 


11 

Bold in relations with adults 

30 

13 

Very alert and attentive 

56 

26 

Actively cooperative 

59' 

28 

Attention getter 

U 

27 

Excitable, temper, etc. 

45 

23 

Impulsive in behavior 

30 

26 

Submissive Traits 

( 11 . 1 ) 

( 20 . 0 ) 

Passively resistant 

7 

23 

Generally submissive 

19 

19 

Timid in relations with adults 

11 

11 

Inattentive, dissociated 

11 

11 

Passively cooperative 

15 

40 

Withdrawn, day-dreamer 

4 

10 

Phlegmatic, even tempered 

15 

13 

Planful and cautious in behavior 

7 

33 


TABLE 3 

MEAN, PROBABLE ERROR OF MEAN, AND PROBABLE ERROR BETWEEN 
THE MEANS OF THE POINT SCORES ON THE EATING SCALE 
FOR THE LEADER AND FOLLOWER GROUPS 


Group 
Rated by 
Staff 

Mean Aggressive 
Score 

Probable Error 
of Mean 

Probable Error 
Between 2 Means 

Leaders 

21.78 

I 0.326 

6.37 4 

Followers 

19.23 

| 0.227 



do not necessarily have to be ascendant and that less outgoing leaders 
may frequently have more aggressive hoys who act as their intermediaries 
(2, p. 144). Certainly there are many situations in which face-to-face 
or direct control does not operate, although the general indication is 
that leaders are more dominant and aggressive. 

Albig suggests that, "The leader appears as master of the situation. 
He is dominant and assured" (1, p, 100). Certainly the leaders chosen 
hjr the boys and rated ty the staff Bhow considerably more dominance. 

They are morB alert, aggressive, cooperative with powers they recognize, 
show considerably more impulsiveness, excitability, and desire to hold 
the center of attention. This corroborates Cowley's conclusions that 

probable error betuee/i the tu o /neons satisfies the rule that a difference or a sta¬ 
tistical constant of ant sort must be at least four times Its probable error to be considered 
althlf leant, 


SO 
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TABLE 4 

STAFF RATINGS OF LEADERS COMPARED WITH FOLLOWERS 



Percentage 

Trait Rated By Staff 

Rated 

as Being 

Leaders 

Followers 


Ascendant Traits 

1 EM 

(23.0) 

Actively resistant 

KoeI 

21 

Generally aggressive 

52 

42 

Bold with adults 

30 

29 

Very alert and attentive 

56 

28 

Actively cooperative 

59 

1 z 4 

Attention-getter 

41 

1 31 

Excitable, temper, etc. 

45 

33 

Impulsive in behavior 

30 

16 

Submissive Traits 

(11.1) 

(27.2) 

Passively resistant 

7 

20 

Generally submissive 

19 

26 

Timid with adults 

11 

26 

Inattentive, dissociated 
Passively cooperative 

n 

30 

15 

31 

Withdrawn, day-dreamer 
Phlegmatic, even tempered 

4 

25 

15 

21 

Cautious, planful in behavior 

7 i 

39 


self-confidence, finality of Judgment, motor Impulsion, and speed of de¬ 
cision are factors essential to leadership. The situational factors 
should not, however, be lost sight of. Perhaps leadership in an Insti¬ 
tution for delinquent boys calls for greater physical ability, alertness, 
aggression, excitability, and other ascendant expressions than would be 
necessary in groups elsewhere - boys' olubs In churches. Boy Scouts, 
etc. Lewin, Lippitt, and White (10) indicate that the type of restricted 
environment, peculiar to Institutions, characteristically produces more 
aggressive behavior than would be expected, of individuals In a more 
democratic and less regulated environment. 

It Is certain that considerably greater Intensity of frustration is 
dally present among problem boys in strictly controlled situations than 
among "normal boys" living In society. If so. It probably follows that 
displaced aggression finds its outlet in leadership (10, p, 42) which 
stresses the traits previously emphasized (10). 

TABLE 5 

SOME SELF RATINGS OF LEADERS AND FOLLOWERS 


Question Asked 

Percent Affirmative Reply 

Leaders 

Followers 

Do you have a special group of friends? 

38 

51 

How frequently are you chosen captain?'’ 

73 

40 

Do you like living in an institution? 

86 

68 

Are you a leader? 

55 

17 


5jn a preulous study (12) It teas reported that a higher number of aggressive boys preferred 
competitive group games than did submissive boys. 
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The data of Item 1, Table 4 seem to prove greater extroversion, 
security, and feelings of self-adequacy by the leaders, Bogardus has 
suggested, that the holdings of associates at a distance by persons of 
ability may be a leadership trait (5). Ries (26) believes that physio¬ 
logical components (which work in the production of frustration) are 
important in leadership. Leaders have fewer affective attachments, 
admit themselves to be more frequently chosen as leaders, recognize 
their own qualities of leadership better, and seem less frustrated by 
competitive ghoup living. Perhaps they are able to reconcile their lot 
in the group more effectively through leadership. 

Nafe (20) quotes Goethe as describing the leader as a konnlg man (a 
man who can) and stresses both the situational aspects of leadership 
and the "emotional set" which motivates some people to leadership. This 
further suggests that leadership, like play habits, has "the most inti¬ 
mate affective connections with the highly elaborated tissue-needs of 
the individual" (12, p. 124). 

Further descriptive data were furnished by the last section of the 
questionnaire. Some 45 per cent of followers rate leaders as being 
"tough, handy with their fists, and honest;" 44 per cent think of them 
as "honest, regular fellows." This seems to preclude the possibility 
that leaders in this institution attain their control through fear and 
physical dominance. Albig warns that "Leadership (1, p. 96) must be 
distinguished from domination (See Reference 24), the leader from the 
headman (7); leadership must be distinguished from coercion (27), power 
from power over" (14), 

In 59 per cent of Instances the followers describe leaders as "clean 
cut fellows who do their best to get along;" 22 per cent as a fellow 
"who shows interest and helps you;" 20 per cent as a fellow "who knows 
the answers and It pays to stick to." The need for security, common in 
various degrees to all people, is perhaps more accentuated in the prob¬ 
lem boy by the uprootlngs which invariably have occurred before he 
reaches an Institution. In many instances, the institution is the last 
attempt at rehabilitation. Here the delinquent boy immediately and 
continuously seeks for emotional rapport or tie-up. Older and more 
dominant individuals often, furnish this necessity. To illustrate this 
point, 57 per cent of the followers describe the leader as "a fellow 
who does things and stands for things you admire." These 'things', of 
course, undoubtedly contribute to the followers' sense of security and 
adequacy. 

In a number of instances the leader quite clearly symbolizes the 
frustration of the followers . Some 39 per cent of the followers admit 
admiring leaders because it gives them "a feeling of importance;" 30 
per cent believe leaders "are smarter" than they; about 17 per cent re¬ 
sent the leader and voice their hostility against him. It is also note¬ 
worthy that 17 per cent of the followers believed they were leaders 
although their group did not list them as such. 

SUMMARY 

The statistics and conclusions of this study meet the test of prac¬ 
tical observation. After four years of uninterrupted observation of 
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boys in this institution, the authors note that many factors emphasized 
by the study appear to be operating in the daily lives of the subjects, 
individual and group tension highlight the bully and the egocentric as 
producers of trouble and unrest rather than the boys accepted as leaders. 

That dominance, aggression, boldness, impulsiveness, excitability, 
and alertness find their moat frequent expressions in the personality of 
the leader are facts inherent in the results of this study and in the 
observation of the activity of the boys. This study suggests paradoxi¬ 
cally that it is with the socially acceptable leader whom frequently 
adults do not recognize that morale and group control rests and through 
whom it may most positively be manipulated. 
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A STUDY OF HEIGHT IN WHITE SCHOOL CHILDREN FROM 1937 TO 1940 
AND A COMPARISON OF DIFFERENT HEIGHT-WEIGHT INDICES 


GEORG WOLFF 

DIVISION OF PUBLIC HEALTH METHODS, NATIONAL INSTITUTE 
OF HEALTH, U.S. PUBLIC HEALTH SERVICE 

In two previous papers (1, 2) the trend of body weight has been dis¬ 
cussed for white school children of Hagerstown, Maryland, for the suc¬ 
cessive calendar years 1933 through 1940, and in the two four-year 
periods, 1933 to 1936 ahd 1937 to 1940. The results were compared with 
the findings of Palmer (3, 4, 5) for a preceding period (1921 to 1927) 
in the same community. The main results in brief were as follows: There 
is to be observed a distinct secular upward trend In weight for all age 
groups and for both sexes. For boys the mean increase of body weight 
during the eight years 1933-1940 is apparent in every age (though not to 
the same degree), and is statistically significant for each group from 
6 to 15 years. For girls the weight increase is beyond the limits of 
mere chance fluctuation in the lowest age group, 6-7 years, and for 
those above 9 years. 

Whatever the reasons may be, the tendency towards an increase of 
growth is world-wide and, for example, has been reported recently from 
Zurich, Switzerland (6) for a period covering almost the same years, 

1934 through 1939, as the new growth studies in Hagerstown, This secular 
tendency has been observed throughout the United states m different 
geographical regions, racial stocks, and socio-economic groups and re¬ 
cently reviewed by Meredith (7, 8). 

It will be of special Interest now to discuss the behavior of stat¬ 
ure. for the white school children in Ifegerstown. Measurements regarding 
height have become available for four successive calendar years, 1937- 
1940, The observational data covering this period comprise a total of 
19,949 height measurements, 10,065 on boys and 9,684 on girls. The 
measurements have been taken each year, together with the weighings, 
within the first half of my. The age has been taken as of the last 
birthday before the date of examination, assumed to be May 1, as described 
in greater detail m the former papers. 

The measurements after the children discarded shoes have been rec¬ 
orded in centimeters. The number of children measured in each of the 
successive years, 1937 to 1940, is given In Table 1, which also shows 
the age range of the children. Since the age distribution of boys and 
girls is practically the same as given in the last paper (2) for the 
children weighed in Hagerstown, the single numbers need not be repeated. 

By far the largest part of the measurements was taken on children 6 
through 18 years of age, namely 9,794 on boys and 9,600 on girls. For 
the older pupils, 17 years of age and up, there were available only 271 
and 276 measurements on boys and girls, respectively: all taken in the 
last calendar year, 1940. Thus the values obtained for the older 
Hagerstown school children are not yet-as representative as are those 
for the younger ages. 
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TABLE 1 

NUMBER OF BOYS AND GIRLS MEASURED IN 
HAGERSTOWN, MD. 1937 to 1940 


Year 

Boys 

Girls 

Total 

Age Benge 

1937 

2,106 

2,045 

4.151 

6 

- 16 years 

1930 

2,367 

2,370 

4,745 

6 

- 16 years 

1939 

2,540 

2,422 

4,970 

6 

- 16 years 

1940 

3,044 

3,039 

6,083 

6 

- 20 years 

All 

Years 

10,065 

' 9,834 

19,949 




THE TREND OF STATURE IN WHITE HAGERSTOWN SCHOOL 
CHILDREN FROM 19S7 THROUGH 1940 

in Table 2 the means of body height and their standard errors are 
given by age and sex for the four successive calendar years. The 
weighted average of the whole four-year period is added also and may be 
considered to represent a standard of stature for the group under ob¬ 
servation. Of course, for the reasons mentioned before this can be 
assumed only of the school children 6 to 16 years of age. 

It is quite evident that in no age group of the two sexes 1 b there 
any systematic secular trend in height. All the variations in the 
single calendar years lie within the limits of chance fluctuation, 
mostly within a single standard error. This can be easily verified in 
each instance if the mean heights from year to year are compared with 
the average height for 1937-1940. Thus the results with regard to 
height are very different from what has been found for weight (2). 

Average height of children of the same age did not vary significantly 
in the four years under observation, whereas for weight there was a dis¬ 
tinct upward trend observable even in this short time period. Of course, 
in such a short period not much change in average height can be expected 
since stature is less affected by minor environmental factors than Is 
body weight. 

Sex Difference in Haight and Weight . Another point worth mentioning 
Is the well-Known sex difference in body height at different ages. This 
is shown by plotting the height averages for the total period 1937- 
1940 (Graph 1). 

in the ages from 6 to 10 years the sex differences are small, the 
boys being somewhat taller than the girla. The curve for girls crosses 
the one for boys before 11 years of age is reached and at the ages 11 
to 13 years, the girls significantly exceed the boys (by 1.4 to 2.5 cms. 
in the three age groups). Immediately before the 14th year of life is 
completed the curve for females cuts again that for males and remains 
below for all the subsequent ages. At the age 14-15 years, or the mid¬ 
point of this interval, 144- years of age, the sex difference amounts 
to exactly 2 cms,; at 15-16 years, it amounts already to 5.B cms., and 
at 16-17 years of age to almost 10 cms. The findings are in good agree¬ 
ment with those of former investigators (for instance B.T. Baldwin (9), 
Collins and Clark (10), Steggerda and Densen (ll). It may be further of 
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TABLE 2 

MEAN STATURE IN CMS. OF BOYS AND GIRLS MEASURED 
IN HAGERSTOWN, MD. 1937 to 1940 


Age 


Boy a 


in 


years 

1937 

1938 

1939 

1940 

1937- 

1940 

6- 

117.1 

+ 

.46 

117.9 £ 

■43 

117.0 4- 

.37 

116.7 

± 

.46 

117.2t 

.21 

7 - 

121.4 

H- 

.42 

121.8+- 

.36 

121.5 + 

.38 

121.6 

+ 

.35 

121.6 + 

.19 

B- 

127.2 

± 

.40 

127.1 + 

■ 40 

126.2 + 

.37 

127.2 

+ 

,39 

126.9-1- 

.19 

9- 

132-3 

± 

■ 38 

132.0 £ 

-41 

131.9 + 

.41 

132.6 

+ 

.41 

132. 2 + 

.20 

10- 

136.9 

i 

-39 

137.1 + 

■ - 35 

136.7 + 

■ 43 

137.5 

1- 

• 43 

137.1± 

.20 

11- 

141.7 

± 

.44 

141.6 + 

• 40 

141 .6 i 

.38 

142.1 

+ 

.42 

141 .a ± 

.20 

12- 

146.8 

+ 

.46 

146.8 ± 

• 47 

146.7 ± 

.42 

147.7 

± 

.45 

147.0 + 

.23 

13- 

153-6 

± 

.48 

153.7 + 

.50 

151.8 + 

.50 

153.3 

+ 

■ 49 

153.1 + 

.25 

14- 

158.5 

± 

.70 

160.6 + 

.53 

160.0 + 

.50 

159.0 

+ 

.52 

159.6 ± 

.27 

15- 

163.6 

+ 

1.02 

164-3 + 

.74 

165.3 + 

.59 

164-9 

+ 

.52 

164.3 + 

-33 

16- 

166.2 

£ 

2.45 

167.6 + 

1.05 

167.3 + 

1.16 

170.1 

+ 

.51 

169.1 + 

-43 

17- 








172.7 

-1- 

.62 



18- 








172.3 

-1- 

.67 



19- 








172.6 

+ 

1.17 



20- 








174-9 

+ 

1.44 




Girls 



1937 

1938 

1939 

1940 

1937- 

1940 

6- 

116.5 

± 

.49 

116.8 

h 

.41 

115.8 + 

^363 

116.6 


.42 

116.4t 

.21 

7 - 

121.5 

di 

-38 

121.4 

± 

.35 

120.7 ± 

.36 

120.6 

+ 

.32 

121.0 + 

.18 

a- 

126.0 

rh 


126.4 

± 

.38 

126.3 ± 

.39 

126.6 

± 

.40 

126.4 + 

.19 

9 - 

132.6 

± 

-43 

131.3 

+ 

.36 

131-3 + 

.39 

131.6 

± 

.41 

131.7 + 

.20 

10 - 

136.9 

± 

-45 

137.7 

± 

.43 

136.0 + 

.38 

136.9 

t 

.44 

136.9 + 

.21 

11 - 

143.8 

± 

-49 

142.8 

± 

-47 

143.0 + 

.48 

143.2 

± 

-46 

143-2+ 

-24 

12 - 

149-4 

± 

.42 

150.1 

i 

.48 

149.0 ± 

.50 

149.6 


.49 

149-5 + 

.24 

13 - 

154-6 

± 

.42 

154-8 


.38 

154-5 + 

.40 

154-8 

t 

.45 

154-7± 

.20 

14 - 

156.5 

=fc 

-47 

158.1 

± 

.34 

157.5=+ 

.34 

157.8 

+ 

.37 

157.6^ 

.19 

15 - 

158,1 

± 

-75 

159.0 

± 

• 44 

158.1 + 

.45 

159.8 

4- 

.34 

159.0 + 

.22 

16- 

155.8 

+1.88 

160.2 

± 

.93 

159.1 ± 

.75 

159.5 

t 

.37 

159.4+ 

.31 

17- 









160.7 

+ 

.43 



18- 









160.1 

+ 

.63 



19- 









160.8 

+ 

2.01 




interest to note that, as Steggerda found, the decussation points of the 
male and female curves are approximately the same for different races 
although in his study, for instance, the ITaya Indians are about 10 cms. 
shorter for each age of childhood than the Navajo Indians, and still 
shorter when compared with the Dutch White and Negro children of the 
same ages (12). 

It may be recalled from the former growth study (1, 2) on weight of 
the same generation of school children in Hagerstown that the behavior 
of the sexes regarding body weight was similar. Although the growth 
rates for height and weight are very different (weight is increasing 
with age much faster than height), the sex differences resemble each 
other closely for both measurements. This is shown in Graph 2 in which 
the average weights for the same period of observation are plotted. 

The values in pounds, as reported in the former study (2), are converted 
here into kilograms. The number of weighings approaching 20,000 for the 
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Graph 1. Mean stature in oms. of white boys —— and girls-measured 

in Hagerstown, Maryland, based on 19,402 measurements, £ to 16 years of age, 
average of 1937/1940,547 measurements, 17 years of age and up, 194° only, 
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four calendar years, 1937-1940, was almost the same as that of height 
measurements described above. 

As shown In Graph 2, from 6 to 10 years of age the girls are some¬ 
what below the boys In body weight, yet the differences are small. 

Shortly before the age of 11 years is reached the female line crosses 
the male curve and stays above for the following three age years, up 
to 13-14 years of age, when the girls exceed the boys in weight by 2.4 
kilograms on the average (more than 5 pounds). It was very much the 
same with regard to height In these three years, At the age group 14- 
15 years, the mean body weight is practically the same for the two sexes, 
49,3 + .30 kilograms for boys and 49.4 ± .26 kilograms for girls. Soon 
after the midpoint of this age group, 14-i- years, the curve of ths girls 
crosses again the curve of the male sex and remains then permanently 
below. The only minor difference between the growth patterns In height 
and weight Is that the curve of the female sex approaches that of ths 
males somewhat earlier for stature than for weight, the crossing-over 
being for height at nearly 14 years, for weight soon after 14i years of 
age. 

This deviation from the general uniform behavior of the sex differ¬ 
ence may be reasonably explained by the fact that the girls at age 14 
(or more exact when they have completed this year of age) In the majority 
have already filled out the figure and, therefore, outweigh the boys of 
the same stature. For ages above this, the boyB considerably surpass 
the girls in mean body weight as in height. For the growing ages sb a 
whole, and therefore the physiology of growth, the conclusion seems to 
be safe that it la not so much the sex that determines the weight but 
rather the height of a growing person be It a boy or girl. Only In a 
short period of prepuberty sex, independent from the stature reached, 
plays Its part. 

The striking parallelism In the behavior of the sex difference re¬ 
garding height and weight is further to be realized, when a Female/Male 
Index for both characteristics la computed as shown In Table 3. 

The sex ratio, of course, will vary In the different age groups 
within the following limits: Female/Male Indexf1. Therefore, by taking 
the male sex as the unit, the index value approaches 1 when the sexes 
are alike; the Index is less than 1 if the female is shorter or lighter 
than the male; It is more than 1 if the female becomes taller or heavier 
than the male for the respective measurements. Thus the sexual dimor¬ 
phism can be easily demonstrated in respect to each quality of bodily 
dimensions (13, 14). The following table makes it evident that in each 
age group there is perfect concordance of the Index values for height 
and weight in so far as these values are either below or above 1, ex¬ 
cept In the age group 14-15 years. For thiB age group the girls are 
already distinctly smaller than the boys (the Female/Tlale Index being 
.907) but still somewhat heavier (the F/M index being slightly above 1). 
If we interpolate the tabulated values for the exact point of 14 years 
of age on the assumption of an even distribution within the neighboring 
groups (13-14 and 14-15 years of age), a Female/Male Index of .999 is 
obtained for height and of 1.029 for weight. Thus the girlB at the com¬ 
pleted 14th year of age are still as tall as the buys of the same age, 
but according to the weight Index they are distinctly heavier. 
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Variability of Height as Compared to Weight . To obtain a view of 
the height variability during the growing ages Table 4 shows the stand¬ 
ard deviations of the mean stature for the single calendar years from 
1937 through 1940 and the weighted standard deviation for the period as 
a whole. 


TABLE 3 

FEMALE/MALE INDEX FOR HEIGHT AND WEIGHT FROM 6 TO 19 
YEARS OF AGE OF WHITE SCHOOL CHILDREN IN 

Hagerstown, md., 193 7 to 1940 * 


Age 

in 

Years 

Height 

Weight 

6- 

.993 

.960 

7- 

.995 

■ 953 

a- 

.99& ' 

.965 

9 - 

.996 

. 969 

10 - 

.999 

.994 

11 - 

1.010 

1.029 

12 - 

1.017 

1.065 

13 - 

1.010 

1.055 

14 - 

.967 

1.002 

15 - 

.965 

.952 

16- 

.943 

.886 

17- 

.931 

.857 

ia- 

.929 

.832 

19 

.932 

.834 


* 17-19 years of age, only 1940 


TABLE 4 


STANDARD DEVIATION OF STATURE (CMS.) OF WHITE SCHOOL 
CHILDREN IN HAGERSTOWN, HD., 1937 TO 1940 


Age 

in 


Bovs 





Girls 


years 

1937 

1938 

1939 

m 

ESSB| 


11 

1939 



6- 

5.3 

4.9 

4-9 

EEI 

5.1 

5,2 

5.1 

4.7 

5-2 

5.0 

7- 

5.6 

5.5 

5.9 

■n 

5.6 

5.4 

5.1 

5.4 

5.4 

5.3 

B- 

5.9 

5.9 

6.0 

KM 

6,0 

5.1 

5.7 

5.8 

6.3 

5.7 

9- 

6.0 

6.2 

6.5 


6.3 

6.7 

5.7 

6.0 

6.5 

6.2 

10- 

6,2 

5.B 

6.7 

6,8 

6,4 

7.0 

6.9 

6.1 

6.9 

6.7 

11- 

7.0 

6.6 

16 .3 

6. a 

6,7 

7.7 

7.4 

7.8 

7.0 

7.5 

12- 

7.9 

7.6 

7.2 

7.6 

7,6 

7.0 

a.o 

7.9 

8.1 

7.7 

13- 

7.8 

8.5 

8.3 

B.6 

8.3 

6.5 

6-5 

6.8 

7.3 

6.8 

14- 

9-1 

8.5 

8.9 

3.6 

8.7 

6.2 

5.5 

5.8 

6.2 

5-9 

15- 

8.5 

9.1 

7.7 

9.0 

8.6 

5.4 

5.5 

5.8 

5.9 

5.7 

16- 

17- 

18- 

19- 

20- 

11.2 

7-4 

8,2 

7.5 

7.7 

5-9 

6.1 

5.4 

7.8 

6.0 

5-5 

5.5 

5.5 
5.7 
5.9 

8.5 

5.5 
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Tiis variability of height during the single years of observation 
presents no consistent trend for children of the seine ages. However, it 
will be seen that there is an upward trend with age from 6 to 15 years 
for boys and from 6 to 12 years for girls. (See also Baldwin (9), 

Palmer and Reed (15)), Considering only the averaged values of the 
four-year period 1937-1940, the standard deviation increases in boys 
from 5.1 cms. in the age group 6-7 years to 6.7 cms. in the age 14-15 
years. After the age 15-16 variability of height decreases again. In 
girls the standard deviation of height rises from 5.0 cms. In the young¬ 
est age group, 6-7 years, to 7.7 cms. in the age group 12-13 years, then 
decreases slowly from this prepuberty stage on. 

To demonstrate the differing variability of height and weight with 
Increasing age, in Table 5 the averaged values of the standard deviation 
and the relative parameter of variability are contrasted. 


TABLE 5 

STANDARD DEVIATION AND COEFFICIENT OF VARIATION OF HEIGHT AND 
WEIGHT, WHITE SCHOOL CHILDREN OF HAGERSTOWN, MD. IN 
THE AVEnAGF, OF 1937 TO 1940 


Age 

_Height_ 

Wei?] 

naai 

Jteieht 

Weip 

hi 

in 

Standard 

Coefficient 

S Lanclard 

Cofcfficient 


Coefficient 

Standard 

Coefficient 

years 

deviation 

of variation 

deviation 

of variation 


of variation 

deviation 

of variation 


(chib, ) 

(per cant) 

(Rrs.) 

(per cant) 

IgQQH 

(per cent) 

(kga.) 

(per cent) 


Eoya ( 

Girls 

b. 

5-1 

4.3 

2.0 

13.0 

5-0 

4.3 

2.5 

12.0 

7- 

5-6 

4.6 

3.4 

14.4 

5-3 

4.4 

3-1 

13,7 

0- 

6.0 

4-7 

4.0 

15.4 

5.7 

4-5 

3-8 

15.1 

9- 

6.3 

4.0 

4.4 

15-3 

6.2 

4-7 

4.7 

16.9 

10- 

6.4 

4-7 

4-8 

15-3 

6.7 

4.9 

6.4 

20.5 

11- 

6.7 

4.7 

5-8 

16.8 

7.5 

5.2 

7.S 

22.0 

12- 

7.6 

5.2 

7.3 

1*9.0 

7.7 

5.2 

9.4 

23.0 

13- 

8.3 

5.4 

8.7 

20.0 

6.8 

4.4 

9.3 

20.3 

H- 

8.7 

5.5 

9.7 

19.7 

5.9 

3-7 

9-0 

IB. 2 

15- 

8.6 

5.2 

10.2 

10. 0 

5-7 

3.6 

0.6 

16. G 

16- 

Hn 

4.6 

11. Z 

10.6 

5*5 

3.5 

9.2 

17.2 

17-* 


4-4 

0.8 

13.9 

5-7 

3.5 

3.1 

14.9 

LB-* 

Kfl 

3.5 

9.1 

U.9 

5.9 

3.7 

9.5 

17.6 

19-* 

■M 

3.5 

8.0 

13.3 

0.5 

5.3 

11.8 

21.4 

Z0-* 

mm 

3.1 

14. S 

21.1 






*1940 only 


It is evident that the variability of body weight is in every age 
group and in both sexes considerably larger than the variability of 
body height. This consistent difference over all ages is more clearly 
demonstrated by the relative values of variation than by the absolute 
values of the standard deviation. Whereas the standard deviations of 
weight (in kilograms) are partly smaller and partly larger than the 
standard deviations of height (in centimeters), the relative values of 
variation are consistently in all ages higher for weight. The different 
variability is Illustrated In Graphs 3 and 4 which show the standard 
deviations of stature and body weight from 6 through 16 years of age; 
omitted from the graph are the latter ages for which the numbers are 
very small and the biometric constants, therefore, not yet sufficiently 
representative. 

The analysis of the last data brings out the sex difference in the 
variability of height and weight, in spite of a widely differing range 
of the plotted values, the biometric constants of variation In both 
height and weight of the two sexes show a very similar trend. This is 
much like the mean heights and weights themselves in the course of the 
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Graph 3, Variability of stature in white school children, Hagerstown, 

Maryland, standard deviation (average of 1937-1940) for boys - and girls -, 

6 to 16 years of age. 



Graph 4. Variability of body weight in white school children, Hagerstown, 

Maryland, standard deviation (average of 1937-1940) for boys - and girls -, 

6 to 16 years of age. 


73 





WOLFF: HEIGHT IN WHITE SCHOOL CHILDREN 


growing years and Is a relatively new observation. It will be seen from 
the tabulated values (Table 5) and from the graphs that In the ages from 
6 through 9 years the parameters of variability in height are somewhat 
greater for boys than for girls; It is the same with regard to weight 
for the school years, 6 to 8. Then follows a period in which the vari¬ 
ability In height and weight is greater for girls than for boys; it Is 
so for height in the years from 10 until the midpoint of the 13th year, 
for weight from 9 years of age up to almost the end of the 14th year. 

Thus the greater weight variability of the girls starts one year earlier 
and closes one year later as compared with height variability. 

After the decussation points, between 12 and 13 years of age for 
height, and between 13 and 14 years of age for weight, all four varia¬ 
bility constants begin distinctly to decrease. Some later irregularities 
of the variability trends during sexual maturity may be due to chance 
fluctuation on account of the small numbers involved. However, the 
greater weight variability of the girls, from 17 years on, than of the 
boys may indicate a wider variation of mean weight in the female sex 
after sexual maturity has been reached and growth in stature has been 
finished. 

The Height-Weight Ratios as an Index of Body Build . To close the 
separate considerations for mean body weight and stature and the age 
trend of variability presented In the present and preceding papers for 
the white school children of Hagerstown, it might be worth while to 
relate body weight to stature by some sort of an Index of body build 
during the growing years. This Is possible for the period, 1937-1940, 
in each year of which both measurements for the same generations of 
school children are available. 

The results as obtained on basis of the means by three different 

Indices (Quetelet index or "centimeter-weight" = Body weight ; Davenport- 

Stature 

ICaup index = Body weight ; Livi-Rohrer index ponderalls _ ^ VBody weight 
Stature2 Stature 

x 100 or Body weight x 100) are given in Table 6, after the conversion 
Stature 3 

of pounds to the metric system. Of these body weight-stature ratios, 
the old Quetelet index 1ms the clearest and simplest meaning stating 
only how many units of mass (grams) in a given individual or an average 
group correspond to a unit of stature (centimeter). Vie will not go into 
more details about the much discussed concept of a suitable height- 
weight index for determining children's physical development; (for more 
literature on body build indices see Pearl (18)). 

The results on height and weight previously discussed make it obvi¬ 
ous that the white school children of Hagerstown during the years 1937- 
1940 have necessarily increased their body weight index from year to 
year, whichever ratio may be chosen for the secular comparison. It 
holds true for almost every age class and equally for both sexes. Since 
there was a significant increase of mean body weight while mean stature 
has been constant within the limits of chance fluctuation, the mean 
weight per unit of stature or any function of stature must necessarily 
increase. Therefore, the indices must show the same secular trend as 
the mean weights alone. Whether this fact means an improvement of 
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TABLE 6 

COMPARISON OF WEIGHT-HEIGHT INDICES OF QUETELET, DAVfflPORT- 
KAUP, AND FOHBEB AS OBTAINED FROM MF-AN If ALTOS IN 
HAGERSTOWN, MD., 1937 TO 1940 


Age 

in 

years 

Quetelet* 

W 

H 

Kaup 

W 

12 

Rohrer *** 

W X 100 

13 

Quetelet* 

W 

H 

Kaup ** 

W 

12 

Rohrer *** 

W, x 100 

H j 



Boys 



Girls 


6- 

184 

1-573 

1.342 

180 

1.543 

1.325 

7- 

194 

1-596 

1.313 

187 

1.544 

1.276 

8- 

205 

1.615 

1.272 

199 

1.571 

1.243 

9- 

217 

1.642 

1.242 

711 

1.603 

1.217 

10- 

229 

1.671 

1.210 

228 

1.665 

1.216 

11- 

243 

1.716 

1.210 

248 

1.731 

1.209 

12- 

261 

1.777 

1.209 

274 

1.630 

1.224 

13- 

2B4 

1.056 

1.212 

297 

1.918 

1.240 

14- 

309 

1.935 

1.213 

313 

1-989 

1.262 

15- 

330 

2-003 

1.215 

326 

2.049 

1.289 

16 

357 

2-109 

1.247 

335 

2.102- 

1.318 


* W _ Body -weight in grams 
H ~ Body Height in cms. 


** W, _ Body weight . 

H* iBody height)* 

*** V x 100 - Body weight x 100 
H3 (Body height)3 


average health or nutrition cannot he decided yet. 

Apart from the secular feature, It might he reasonable to add in 
closing a few words on the behavior of the three different index values 
during the growing years. A glance at the tabulated values makes it 
plain that none of the three indicas remains constant over the whole 
growth period. If this were the case, individual children of different 
age and height when characterized by such a weight-height Index could 
be adequately compared to the same average value. Many investigators 
have attempted to find an index which would remain constant. Especially 
was this the Intention in Kaup's laborious work (17, IB), but It did not 
work for the growing years of childhood, it is clearly shown by the 
above computations that all three average index values change from year 
to year of age. Both Quetelet's and Kaup's Index Increase in the normal 
course of children's growth while Rohrer'B (or Llvl's) index ponderalis 
decreases somewhat Irregularly from 6 years of age through 13 years of 
age for the average child. (The values of Llvl's index are not sepa¬ 
rately computed because the interrelationship between height and weight 
la absolutely the same as in Rohrer's Index; compare the formulas.) 

The change of the ratios, of course, is the reason that one value of 
the same Index cannot characterize average growth; It rather demon¬ 
strates that growth of stature and body weight do not proportionately 
Increase throughout the growing years. Therefore, growth cannot be 
measured by the same height-weight ratio, whichever my be chosen, at 
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different agaa, or what is in practice the same, at different body 
heights. This changing behavior of the weight-stature ratio within the 
growing years Is the final reason for the construction of height--weight- 
age tables of growth. Certainly there Is no reasonable objection to take 
the average values of a height-weight index of a given age and a given 
stature as normal values with which the individual child of the same age 
and stature may be compared. These normal values, of course, must change 
from year to year of age, and. from unit to unit of stature, corresponding 
to the pattern of growth. Since, furthermore, in such a comparison be¬ 
tween normal and Individual index values the height and age variables are 
kept constant, it is still more logical and simpler to replace the 
height-weight ratio (whichever may be applied) by weight Itself of given 
age and height (Baldwin (19), Martin (SO), Oettinger (21)), However, 
the basic values for a table of “normal growth" necessitate a large 
number of individual measurements in each age group because each age has 
to be subdivided In many height classes, possibly from centimeter to 
centimeter. 

The present Hagerstovm material is not yet large enough for the 
construction of a representative height-welght-age table, especially not 
in the higher school ages. However, the new results have clearly dem¬ 
onstrated that average weight and also average weight per unit of stature 
have increased for children of the same age. Therefore, height-weight- 
age tables have to be reconstructed. But it seems to us better, from 
the public health point Instead of a selection of especially healthy 
children alone (Baldwln-Wood-Tables) to use the records of all children 
present at school In the subsequent years of examination, Every selec¬ 
tion brings in some kind of an arbitrary element not desirable in a 
growth table based upon the average like a life table. 

SUHMAHY 

1. The present material reports on nearly 20,000 height measure¬ 
ments in school children of Hagerstovm, Maryland, during four successive 
calendar years, 1937-1940; 10,065 measurements on boys and 9,084 on 
girls. While the former findings showed a consistent upward trend in 
body weight, mean stature of the same white school children, 6 to 16 
years of age, has been fairly constant through the single calendar years 
of the period under observation. Therefore mean weight per unit of 
stature shows the same upward trend, 

2. There Is to be observed for the large sample a distinct sex 
difference in the pattern of growth. Its behavior is very much the same 
for height as It is for weight although the growth rates are different 
for both measurements. From 6 to 10 years of age, the boys are some¬ 
what taller and heavier than the girls; at the ages 11 to 13 years, the 
girls exceed significantly the boys in stature and weight but immedi¬ 
ately before the 14th year of age is completed, the female line of stat¬ 
ure crosses again the curve of the male sex and remains below while the 
crossing-over for weight occurs soon after 14i- years of age, 

3. Consequently there is only one minor deviation of the sex differ¬ 
ences in the prepuberty stage of the sexes in so far as the female curve 
crosses the male curve somewhat earlier for stature than fcr weight. 
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This ia explained, by the Tact that the girls at the age of 14 m the 
majority have already filled out the figure and outweigh the boys of the 
same stature. The nearly uniform behavior of the sex differences In 
mean height and weight makes It plain that for the growing years as a 
whole, and therefore for the physiology of growth, it Is not so much the 
sex but the stature that determines the weight of a growing person, be 
It a boy or girl. 

4. The variability of stature shows a slight upward trend with in¬ 
creasing age, Indicating a similar dispersing effect of growth as has 
bean found for variability of body weight. After puberty the variability 
of height decreases slowly, again being similar to weight. However, the 
variability of body weight is in every age group and in both sexes con¬ 
siderably greater than of stature, It is a new observation that the sex 
differences In the variability of height and weight exhibit a similar 
trend through the growing years and in particular parallel up to puberty 
very much the sex difference In the pattern of growth itself. 

5. Three different weight-stature ratios (Quetelet, Davenport-ICaup, 
Rohrer-Livl ) are computed. They all show a certain secular tendency to 
Increase during the years of observation for children of the same ages 
since their weight has Increased. But neither of them remains constant 
over the period of normal growth. Therefore, they cannot be used for 
comparing children of the same or different ages without considering 
their respective stature. It follows that all three variables — height, 
weight, age — must be correlated for a table of "normal growth" (helght- 
weight-aga tables) which are to be constructed from time to time on the 
basis of sufficient numbers of observations. 
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THE PHYSICAL GROWTH OF ALABAMA WHITE GIRLS 
ATTENDING WPA PRESCHOOLS 

FAIRYE C. WISE AND HOWARD V. MEREDITH 1 
Purpose 

The present investigation was undertaken to ascertain Information on 
the body sits and form of white females in attendance at WPA Nursery 
Schools and WPA Preschools or Play Centers in Alabama. 

In the past, research on the physical growth of young children has 
been done largely on groups representing the artisan, managerial, and 
professional classes. Often the samples have been drawn from private 
schools. The present study reports findings for children from decidedly 
impoverished socio-economic groups. 

Again, numerous investigations have been made on the growth of chil¬ 
dren in the northeastern and northcentral states, and several are avail¬ 
able for the western area. The present study was made in the southeast 
(Alabama), a region for which research on the physical growth of young 
children is practically non-existent. 

The specific aims of this study were: 

1. To obtain central tendency valueB at 2, 3, 4, and 5 years of age 
for each of fifteen body measurements on white girls attending WPA pre¬ 
schools in Alabama. 2 

2. To align these findings for body else with methodologically com¬ 
parable findings on white girls of higher socio-economic status. 

3. To present central tendency values describing the body form of 
Alabama WPA preschool girls and compare these, with values for girls 
representing a higher socio-economic level. 

Subjects 

The subjects were 92 Alabama white girls, varying in age between 1 
year 9 months and 5 years 3 months. They were enrolled at 7 WPA nursery 
schools and 4 WPA preschools located In small communities near Birming¬ 
ham, Alabama, and at one Community Chest day nursery within the city 
limits of Birmingham. 

Information was secured covering date of birth, place of birth of 
parents and grandparents, occupation of father, approximate annual in¬ 
come, and length of time in school, in this connection acknowledgment 
is made to the teachers and supervisors of the schoolB, the parents, and 
the staff of the Department of Public Welfare, 

Information on birthplace of parents and grandparents was not ob¬ 
tainable for all cases. Place of birth of parents was available for 68 
per cent of the subjects, and of grandparents for 45 per cent. Analysis 
of these data gave the following; 

Iprom the Iowa child Kelfare Research station, University of Ima, row a City, /own. 

^Iti the Interest of t/reulty, the entire group of schools studied mill be referred to as 
RPk preac/ioola. 
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1. All parents and grandparents were bom In Worth America. 

2. For 57 per cent of the subjects both parents were bom in Ala¬ 
bama, while for 90 per cent both were born in the southeastern region- of 
the United States. 

3. For 39 per cent of the subjects all 4 grandparents were born in 
Alabama, while for 88 per cent all 4 were born in southeastern states. 

Socio-economic status was appraised by analyzing Information on 
occupation of father, annual family income and, for those employed by 
VIPA or receiving direct relief, langth of time on relief. Data on 
father's occupation and family Income were secured for every case. The 
former showed 30 per cent of the fathers were recipients of direct relief 
or certified WPA employees, 33 per cent were employed as laborers, 19 per 
cent classified as skilled trade employees, and 18 per cent fell among 
the commercial, professional and managerial groups. Annual income ranged 
from $144 to $1200, with 19 per cent of the families receiving less than 
$500 per year and 68 per cent receiving between $500 and $1000 per year. 
The mean family Income was $670, or about $56 per month. Of the families 
certified for relief or WPA employment, 50 per cent had been in these 
categories for upwards of two and ohe-half yearB. 

It was considered tenable that children of the same cultural and 
economic level as those utilized, but not In attendance at a preschool 
or day nursery, might show differences in physical growth resulting from 
the absence of certain Items characteristic of the school environment. 
Hence, the sample was described with reference to selected features, 
possibly differential, not ordinarily found In the home environment of 
children of such low status. 



Nursery 

Schools 

Pre¬ 

schools 


Mid-day meal at school 
planned by trained dietitian 

Yes 

No 

Yes 

God liver oil - at least 1 tea- 
spoonful dally except in summer 



Yes 

One-half cup fruit juice or 
milk daily at mid-morning or 
mid-afternoon 

Yes 

Yes 

Yes 

Short mid^momlns rest period 

Yes 

YBB 

Yes 

Afternoon period of sleep 

Yes 

No 

Yes 


The degree to which ary of these factors in the school environment in¬ 
fluence the child's physical growth would probably be a function of the 
length of time the child had been in attendance at school. Twenty-five 
per cent of the subjects studied had been In attendance Isbb than 6 
months, 40 per cent between 6 months and 1 year, and the remaining 35 
per cent between 1 and 3 years. 

In summary, the subjects may be characterized as 92 normal white 
girls, highly homogenous for geographic region and ethnic derivation, 
and drawn predominantly from low socio-economic groups. 
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Distribution of the subjects i 
Age 

(years) 

1.75 to 2.25 

2.76 to 3.25 

3.75 to 4.25 

4.75 to 5.25 

Obviously, the midpoints of the 4 
respectively. 


age yields the following: 

Number 
of subjects 
25 
20 
24 
23 

i groups are 2, 3, 4, and 5 years 


Data 

The data were collected between December, 1939, and August, 1941. 

They consist of 92 values for each of 15 anthropometric measurements. 

The measurements were taken according to the technique in current use at 
the Iowa Child Welfare Research Station and recently described by Knott 
(2). All observations were made with the subject nude and. in an erect 
position. The instrument scales were read to the nearest millimeter for 
14 dimensions of the body and to the nearest pound for weight. Specifi¬ 
cally, the measurements talcen on each subject were weight; stature; sit¬ 
ting height; bi-illocristal width of hipBj biacromial width of shoulders; 
width, depth and circumference of thorax at the level of the xiphl-gladl- 
olus Junction; circumference of abdomen through the umbilicus; maximum 
arm girth below the insertion of the deltoid muscle; leg girth at the 
level of greatest cross-section in the calf region; and thickness of the 
.skin and subcutaneous tissue over the abdomen, at the posterior of the 
thorax, and on the back of the arm. These measurements total 14. Analy¬ 
ses are presented for 15. The values for one dimension, length of lower 
extremities, were derived as stature minus sitting height. 

Findings on Body Size 

The data were subgrouped into 60 series of values - one series each 
for 15 dimensions at four age intervals. Table 1 gives the arithmetic 
mean of each series and reproduces the minimum and maximum records. 

in order to more adequately portray the form of the central tendency 
trend for each dimension, curves wars plotted using mean magnitude as 
ordinate and age as abscissa. Inspection of these curves, supplemented 
by verification from Table 1, yields the following findings: 

1. Weight, stature, sitting height, length of lower extremities, 
shoulder width, transverse diameter of thorax, and hip width show fairly 
regular increments over the full period from 2 to 5 years. 

2. Each of the circumferences - arm, leg, chest, and abdomen - reg¬ 
isters a marked difference between the means at 2 and 3 years, little 
difference in means between 3 and 4 years, and a marked difference again 
between 4 and 5 years. It Is probable, of course, that this tendency 
toward a plateau between 3 and 4 merely reflects sampling fluctuation. 

3. Means for the thickness of skin and subcutaneous tissue over the 
abdomen and at the rear of the thorax show a decline from 2 to 4 years 
and a rise at 5 years. Thickness at the back of the arm is greatest at 
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TABLE 1 

BODY SIZE: Means, together with minimum and maximum values, for 15 

anthropometric measurements at each of four ages. Subjects: 
Alabama white girls in attendance at WPA Preschools 1939-1941- 
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3 years, least at 4 years and similar at 2 and 5 years. It is interest¬ 
ing that the lowest mean for all three determinations of tissue thickness 
is at 4 years — the age of relatively low means for the girth measure¬ 
ments , 

One of the aims of the study was to compare the body dimensions of 
Alabama WPA preschool children with anthropometrically identical data on 
white girls of higher socio-economic status. For this purpose records 
were available on two Independent groups of American-born white girls of 
North European ancestry in attendance at the University of Iowa Preschool 
Laboratories during the years 1938 through 1941. one group consisted of 
34 children between the ages of 2 years 9 months and 3 years 3 months, 
the other of 50 children between 4 years 9 months and 5 years 3 months, 

Of these 84 Iowa City girls, approximately one-third represented the 
managerial or commercial groups and two-thirds the professional classes. 

The Known similarities and differences between the Alabama and Iowa 
samples may be epitomised aa foll07;s: Both are rigorously comparable for 
anthropometric technique, age-group limits, and statistical procedure; 
the time during which the data of each were collected is practically 
Identical; the sex Is the same for both; the ethnic derivations are simi¬ 
lar — although allowance should be made for a possible slight difference 
due to what might be termed the tendency of subgroups within the broad 
designation of North European ancestry toward lineal homogeneity; the 
geographic locations differ — however, research to date would credit 
little, if any, of a differential finding between Alabama and Iowa to 
"climatological and meterologlcal effect" (4); and, finally, there is 
the unequivocal difference in socio-economic status — the Iowa sample 
representing a superior cultural level obtained through a private pre¬ 
school, and the Alabama sample a low income group drawn from WPA pre¬ 
schools. 

Table 2 presents the means for each sample at 3 and 5 years, together 
with results from an analysis of the differences at each age. It is 
found: 

1. With the exceptions of girths of thorax and abdomen at 3 yearB 
and depth of thorax at 3 and 5 years, all means are smaller for the 
Alabama groups than for the Iowa groupa. Compared with means from the 
literature for children of high socio-economic status, the Alabama means 
are lower by a minimum of (a) 3.0 cm. for stature and 0.4 leg. for weight 
in studies by Gray and Ayres (l), Simmons and Todd (7), and Wallis (8) 
and (b) 1.0 cm. in blacromlal diameter and 0.5 cm. in bl-illocristal 
diameter for the studies by Gray and Ayres and by Wallis. 

2. The differences between corresponding means are greater at 6 
years than at 3 years for all measurements other than the thoracic di¬ 
mensions and the composite measure of thickness of skin and subcutaneous 
tissue. This tendency toward divergence with increasing age Is also ob¬ 
tained from alignment of the Alabama means with other means representing 
the higher socio-economic groups. On the average, the studies of Gray 
and AyTee, Simmons and Todd, and Wallis yield means for stature higher 
by 3.5 cm. at 3 years and 4,8 cm. at 5 years and, for weight, higher 
by 0.5 kg. at 3 years and 1.5 kg. at 5 years. 

3. At 3 years of age, differences statistically significant at the 
one per cent level of confidence (t values greater than 2.6) are obtained 
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For fifty degrees of freedom, t must exceed 2.6 to indicate statistical significance at the 
one per cent level of confidence, and be not less than 2,0 for significance at t,he live per 
cent confidence level. 
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for stature and sitting height. At 5 years, statistically significant 
differences are indicated for stature, sitting height, length of lower 
extremities, shoulder width, arm girth, leg girth, and weight. 

Findings on Body Form 

As media in describing selected characteristics of the body form of 
WPA preschool children, the following indices were calculated: 

1. The Skelic Index — length of lower extremities (derived as 
stature minus sitting height) in percentage of sitting height. 

2. The Thorax/Abdomen Index — thoracic circumference at the level 
of the xiphi-gladiolus Junction in percentage of girth of the abdomen at 
the level of the umbilicus. 

3. The Hlp/stem Index — bi-iliocristal diameter in percentage of 
sitting height. 

4. The Thoracic Index — transverse diameter of the thorax in per¬ 
centage of antero-posterior diameter. 

All of the components of these indices were available on every sub¬ 
ject, Consequently, 92 values for each index were computed, distributed, 
and reduced. The results are given in Table 3. 


TABLE 3 


BODY FORM: Means, together with minimum and maximum values, for four 
anthropometric indices at each of four ages. Subjects: 
Alabama white girls in attendance at WPA preschools 1939-1941. 


Midpoint of 

Age Group (yrs.): 

Two 

Three 

Four 

Five 

Number of Cases: 

25 

20 

24 

23 

Skelic Index: 

Me an 

66.0 

71.5 

74.2 

77.0 

Range 

55-84 

66-77 

69-81 

70-84 

Thorax/Abdomen Index: 

Mean 

99.0 

99.7 

100.1 

100.9 

Range 

94-105 

96-106 

96-106 

94-108 

Hip/Stem Index: 

Mean 

28.3 

29.3 

28.6 

28.9 

Range 

25-30 

28-33 

27-31 

27-31 

Thoracic Index: 

Mean 

131.2 

135-1 

136.4 

135.8 

Range 

120-147 

128-150 

128-151 

125-152 


Inspection of this table shows: 

1. There is a steady Increase in the mean slcellc index from 66 at 2 
years to 77 at 5 years. At age 3, individual oases give ratios of lower 
limb length to stem length as low as the mean for 2 years and as high as 
that for 5 years. 

2. Relative to circumference of abdomen, circumference of thorax 
increases from 99 per cent at 2 years to 101 per cent at 5 years. In 
other words, mean abdomen girth exceeds mean chest girth at 2 years, the 
too girths are practically equal at 3 and 4 years, and the former is ex¬ 
ceeded by the latter at 5 years. The zone of individual differences is 
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almost the same at all four ages. 

3. Changes In the mean hlp/stem index from age to age are neither 
large m amount nor consistent In direction. On the whole, bl-illocriatal 
width of hips appears best interpreted as fluctuating around 28.6 per 
cent of sitting height throughout the age period studied. Individual 
girls have ratios between 25 per cent and 33 per cent. 

4. There Is a marked, increase In mean thoracic Index between 2 and 

3 years, a moderate increase between 3 and 4 years, and a slight decrease 
from 4 to 5 years. Ih general, breadth of thorax Is found to approximate 
131 per cent of thoracic depth at 2 years and 136 par cent at 5 years. 
Records for Individual girls vary from widths less than 1£ times depth 
(at 2 years) to widths upwards of l¥ times depth at 4 and 5 years. 

As for body size, at ages 3 and 5 yearB it is possible to compare 
these body proportions of Alabama girls from WPA Preschools with cor¬ 
responding figures for Iowa City girlB typifying a moderately high 
socio-economic level. It is found; 

1. For the Iowa City series already described, the mean skellc 
indices are 71.3 at 3 years (M=34) and 70.4 at 5 years (N=50). These 
values are reinforced by means of 71.2 (N=90) and 7B.2 (N=195) respec¬ 
tively, reported (5) from an analysis of data collected 1929-36 on a 
similar sample of Iowa City girls. In conjunction with analogous means 
from Table 3, it follows that length of lower limbs relative to sitting 
height la practically the same for the Alabama and Iowa City groups at 
three years and, at 5 years, over one per cent less for the former than 
for the latter. 

2. The means of the ratios of chest circumference to abdomen circum¬ 
ference, on the Iowa City data accumulated 1930-41, are 99.2 at 3 years 
(N=34) and 98,9 at 5 years (N=50). The negligible difference between 
these means contrasts with a difference of more than one per cent shown 
in Table 3 for the Alabama girls at 3 and 5 years. At 3 years the two 
socio-economic groups do not differ appreciably, while at 5 years chest 
girth tends to exceed abdomen girth in the impoverished group (mean index 
about 101) and to be less than abdomen girth in the privileged group 
(mean Index approximately 99). 

3. on the Iowa City data gathered 193B-41, means for bi-lliocristal 
diameter in percentage of sitting height are 28.8 at 3 and at 5 years. 

On comparable Iowa City data collected 1929-36 (3), the means for this 
index are 29.2 at 3 years (N=66) and 29.4 at 5 years (N=94). The Ala¬ 
bama means, as shown from Table 3, approximate the 1929-36 mean at 3 
years and the 1930-41 mean at 5 years. Since the difference in results 
from the two Iowa City groups is seemingly a product of chance fluctua¬ 
tion In random sampling, the differences between means for the Iowa City 
and Alabama groups are considered lacking in morphologic significance, 

4. The thoracic index means from the Iowa City materials, for 1936- 
41, are 137,9 at 3 years and 137.4 at 5 years, for 1929-36 (6), 130,7 at 
3 years (N=71) and 136.4 at 5 years (H=109). The Alabama means are be¬ 
tween these means at 3 years and below them at 5 years. VJelsman (9) 
compared central tendency values for the thoracic index on school chil¬ 
dren from the best and poorest sections of Minneapolis. He found the 
typical child of the higher socio-economic classes to have a chest 
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slightly flatter relative to lta breadth than the typical child of the 
lower classes. At 5 years of age —though not at S years— the contour 
of the chest for our Alabama children of low status likewise registers 
a slight tendency to be deeper relative to width than the Iowa City 
children of markedly higher status. 

Summary 

The general purpose of this study was to describe the body size and 
form of a group of Alabama white girls in attendance at WPA Nursery 
Schools and Preschools during 1939-41. The specific objectives were, 
first, to make analyses for 15 measurements of size and four indices of 
form and, secondly, to align the results with rigorously comparable 
findings on Iowa white girls of decidedly higher socio-economic status. 

The subjects were 92 Alabama white girls ranging in age from one 
year nine months to five years three months. They represented a defi¬ 
nitely low socio-economic level. The series of anthropometric data taken 
on each girl consisted of stature; sitting height; length of lower ex¬ 
tremities; bi-iliocristal and biacromial diameters; width, depth, and 
circumference of thorax; girth of abdomen, arm, and leg; weight; thick¬ 
ness of skin and subcutaneous tissue over the abdomen and at the poste¬ 
rior of the arm and the thorax. 

For each of the 15 measurements, and for 4 anthropometric ratios, 
the data were distributed into 4 age groups with midpoints at successive 
years from 2 to 5. Tabular and graphic analyses gave the following 
findings for central tendency: 

1. A steady increase from 2 to 5 years for weight, stature, sitting 
height, length of lower limbs, shoulder width, width of thorax, and hip 
width. 

2. A fairly rapid increase except between 3 and 4 years for the 4 
measurements of circumference. (The tendency toward a plateau between 
3 and 4 may register nothing more than sampling fluctuation.) 

3. A decline from 2 to 4 years and a rise at 5 years for thickness 
of akin and subcutaneous tissue over the abdomen and at the rear of the 
thorax. For each of the measures of tissue thickness, the lowest mean 
was at 4 years — the age of smallest increase in the girth meanB. 

4. a marked increase in the ekellc and thoracic indices between 2 
and 3 years. Length of lower extremities in percentage of sitting 
height showed a moderate rise from 3 to 5 years. Thoracic width in per¬ 
centage of depth of thorax registered, a moderate rise between 3 and 4 
years and a slight decline from 4 to 5 years. 

5. A small but steady increase from 2 to 5 years for chest circum¬ 
ference in percentage of girth of abdomen. No change in the hip width/ 
sitting height index of appreciable magnitude or consistent direction. 

At 3 and 5 years of age, the data on Alabama V1PA preschool children 
were aligned with methodologically identical data on Iowa City children 
of markedly higher socio-economic status. The following comparative 
statements accrued: 

1, With few exceptions, the means for body size on the Iowa groups 
exceeded those for the Alabama groups. The excess was upwards of three 
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centimeters in the case of stature. 

2. The differences between the Iowa and Alabama samples tended to 
be larger at 5 years than at 3 years, statistically significant differ¬ 
ences at 5 years were obtained for stature, sitting height, length of 
lower limbs, shoulder width, arm girth, leg girth, and weight. 

' 3. At 3 years, the two socio-economic groups did not differ appreci¬ 
ably in those aspects of body form subjected to study. At 5 years, com¬ 
pared with the Iowa sample, the Alabama sample gave a slightly smaller 
abdomen girth relative to chest girth, slightly shorter lower limbs 
relative to body stem, and a slightly deeper thorax relative to thoracic 
width. 


REFERENCES 

(1) Gray, Horace, and Ayres, J. G.: Growth in private school children; 

With averages and variabilities based on 3,110 measurings on 
boys, and 1,473 on girls, from the ages of one to nineteen 
years. Chicago, University of Chicago Pres6, 1931, pp. XV, 2B2. 

(2) Knott, Virginia Bergstresser: Physical measurement of young chil¬ 

dren: A study of anthropometric reliabilities for children 
three to six years of age. Unlv. Iowa Stud., Stud. In Child 
Welfare, 1941, 18, No. 3, pp, 99. 

(3) Khott, Virginia B., and Meredith, Howard V.: Changes in body pro¬ 

portions during infancy and the preschool years; II. width of 
hips in relation to shoulder width, chest width, stem length, 
and leg length. Child Develop., 1937, 6, 311-327. 

(4) Meredith, Howard V: Stature and weight of children of the united 

States with reference to the influence of racial, regional, 
socioeconomic and secular factors. Am. J. Dis. Child., 1941, 

62, 909-932. 

(5) Meredith, Howard V., and Knott, Virginia B.: Changes in body pro¬ 

portions during infancy and the preschool years; ill. The 
ekelic index. Child Develop., 193B, 9, 49-62. 

(6) Meredith, Howard v.i and Khott, Virginia b.: Changes in body pro¬ 

portions during infancy and the preschool years: I. The 
thoracic index, child Develop., 1937, 8, 173-190. 

(7) Simmons, Katherine and Todd, T. Wingate: Growth of well children: 

analysis of stature and weight, 3 monthB to 13 years. Growth, 
1936, 2, 93-134. 

(6) Wallis, Ruth aawtell; How children grow: An anthropometric study 
of private school children from two to eight years of age. 

Unlv. Iowa stud., Stud, in child Welfare, 1931, 5, No, 1, pp. 
137. 

(9) Walsman, s. A.: Contour of the cheBt In children: III. Environ¬ 
ment. Am. J. Die. Child,, 1935, 49, 52-59. 



LANGUAGE DEVELOPMENT OF CHILDREN IN TWO DIFFERENT 
RURAL ENVIRONMENTS 1 

G. M. WORBOIS 

Different environments may not provide equally stimulating conditions 
lor the development of language ability or children. Two common environ¬ 
ments in rural areas are those of the consolidated and the one-room 
school. The present study was designed to determine if consolidated 
school children develop more rapidly in certain language abilities than 
do the children of the same IQ and the same initial ability In one-room 
schools. 

It Is possible that the organization and administrative practices of 
some one-room schools provide the child with less opportunity for a func¬ 
tional use of language than do the conditions of other school environ¬ 
ments. It is possible that the teachers, confronted with pupils of 
widely different ages, and several relatively well-defined groups, all 
of which vary in needs, are handicapped in providing adequate stimula¬ 
tion for language use. There may, In addition, be attitudes In some one- 
room schools which do not encourage verbalization of real and vivid ex¬ 
periences of the child. 

Some indication of the development of language ability by consoli¬ 
dated and one-room school children is given in the Btudy by Baldwin, 
Fillmore, and Hadley (1). They divided the Items of the Stanford-Blnet 
Intelligence test Into language and non-language items arbitrarily, and 
determined the total months credit for each. These totals were compared 
with expected months credit if the language and non-language items were 
passed equally frequently, and the chi-square teat was applied. This 
test showed that the hypothesis of "no difference" may be rejected in 
both the case of the one-room school children and the consolidated school 
children at a high degree of confidence, in other words, it is rela¬ 
tively certain that these rural children failed a higher percentage of 
the language items than the non-language items. They found that the 
greatest deficiency was in the use of language In "a creative way." 

(p. 246f.) 


Methods and Procedures 

A rural area was selected in which was located a consolidated school 
surrounded by several one-room schools. Enough of the neighboring one- 
room schools were selected on the baslB of proximity to the consolidated 
school bo that there would be about an equal number of children at each 
age or grade level in the two groups. All the Children were living 
within a small fanning area (about 10 mile radius) of rich soil and 
favorable farming conditions. It was proposed to measure by repeated 
tests the development of these children over a relatively long interval. 
The technique used was the analysis of covariance, holding initial IQ 
and initial score constant, and evaluating differences on the final 
measure. 

Ifhls study, from the Imsa Child Welfare Research Station, Mas directed by Dr. Ralph R. 
Ojemann, 
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Stanford-Blnet Vocabulary Test 

The vocabulary item ol Form L of the stanford-Binet intelligence test 
was given to three groups: Group A. pupils having their first year of 
school attendance during either of the two years of the study; Group B, 
pupils having their first two years of school attendance; and Group c, 
pupils having their second and third years of attendance during the two 
years of the study. Tests were taken in the fall and the spring, only 
those pupils were studied who had been In no other school environment, 
and who continued in the school for both measures. 

Iowa Bveiy-Pupll Tests 

The Vocabulary and Language Skills sub-tests of the Iowa Every-Pupli 
Tests were given to the third and fourth grade pupils of the consolidated 
and one-room schools near the end of the first semester. A year later 
another fom of the same teat was given to the pupils who had taken the 
previous test and who were still In the school. 

"Verbal Effectiveness Test" 

An experimental situation was designed to test how effectively chil¬ 
dren could verbalize an experience. The prerequisites set down for the 
procedure were; 1) that It should contain only material and manipulations 
familiar to all the children, 2) that to verbalize the experience should 
require vocabulary and sentence structure well within the child's abil¬ 
ity, and 3) that the expression of the child should be in such a form 
that Its effectiveness could be evaluated objectively. 

The situation designed required the child to string a set of beads 
varying In color, size, and shape, six strlngB of beads were construc¬ 
ted consisting of the same colors, shapss, and sizes, but varying in 
combinations, each containing eight beads. These six sets of beads were 
shown to the subject, and he was given a box of beads and a string. The 
instructions were as follows: 

"Hera are six strings of beads. I want you to make another 
string with, these beads (pointing) Just like one of these. It 
doesn't make any difference which one you make. You can make 
any one you want to. I am not going to see which one you make. 

You will have to tell me Just which beads you put on so that I 
can make another one Just like yours. Notice that the beads are 
different colors, different shapes, and different sizes." Ask S 
the name of each of the colors (yellow, red, pink, green, blue, 
and purple) on string No. 4. Ask, "Is this a big one or a small 
one?" for each of the different beads on String No. 1. say, "Now 
look at this string (No. 6). Is this bead (pointing) long, flat, 
or round?" Say the same for the second bead. For the third and 
the other beads of this string say, ’’What shape is this one?" 

Hold up large, purple, round bead and say, "Now tell me what bead 

this Is," if s omits slza, shape, or color, say, "And what _ 

is it?" Prompt s if no response or incorrect, do the same for 
large, red, flat bead. Say, "Now make a string of beads like any 
one of those and let me know when you have finished." After S 
has finished say,"Now tell me what beads you put on your string 



WORBOIS : LANGUAGE DEVELOPMENT 


so I can put the same ones on mins. Remember the beads are 

different colors, different shapea, and different sizes." 

After the experimenter was sure that the child understood the task 
and had told the child to make his string of beads, a screen was placed 
between the child and the experimenter on the table. When the child had 
said that he had made his set of beads and the experimenter had asked 
him to tell which beads he had put on the string, the recorder waB 
started by means of a silent switch. The microphone was concealed, and 
the subject did not know that his speech waB being recorded. 

After the child had finished telling which beads he had strung, a 
picture was given to him with the request, "Look at this picture and tell 
me all about it." This picture was the "Dutch Home" in Form L, of the 
Stanford-Binet scale which appears at the III-6 year level. He was al¬ 
lowed 60 seconds to tall about this picture, during which time his speech 
was recorded. 

The subjects for this experimental situation were selected from Group 
B, described above, and ware matched on the basis of chronological age, 
IQ, and sex. The children had each had about a year and a half of BChool 
attendance and had previously had three individual intelligence examina¬ 
tions in the same testing conditions. Eight pairs resulted from this 
matching. 

The score for verbalizing about stringing the beads was simply the 
number of beads correctly identified in the two groups. The score for 
verbalizing about the picture was the total number of words, and the 
number of different words used. 


Results 


"Verbal Effectiveness Test" 

The children (8) in the consolidated school Identified fully (i.e. 
gave size, shape, and color) a total of seventeen beads. Those in the 
one-room schools (8) identified fully only five beads. The difference 
is significant at the one per cent level of confidence according to the 
chi-square test (X^s 6.6). All of the subjects in the consolidated 
school group gave the color for all of the beads (64), whereas in the 
one-room school group the color was given for only 56 beads. This dif¬ 
ference was significant at the one per cent level of confidence (XS: 

7.7). The shape was given correctly for 3B of the beads by those in the 
consolidated school and for only 21 of the beads by those in the one- 
room schools. This difference is also significant at the one per cent 
level (XS 8,0). In giving the size, only a small number in the case of 
both the consolidated and the one-room school group succeeded. 

In response to the picture, the children in the consolidated school 
gave a mean of 72.8 words and those in the one-room schools gave a mean 
of 38.2 words. This difference is significant at the five per cent level 
of confidence according to the t-test of Fisher (t = 2.7). The children 
in the consolidated school used a mean of 31.4 different words and those 
in the one-room schools used a mean of 23.0 different words. This dif¬ 
ference Just misses being significant at the five per cent level (t = 
2.2). The vocabulary, of course, In this kind of situation is largely 
confined to the objects of the picture. 
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Stanford-Blnet Vocabulary 

The children in the consolidated school ( Group A) defined an average 
of 7.5 words of the Stanford-Binet vocabulary item at the end of their 
first year of school attendance. Those of the one-room schools defined 
an average of 5.7 -words. The consolidated school children gained during 
the school year 1.2 words, or the equivalent of nearly a full year ac¬ 
cording to the norms of the test. Those in the one-room schools gained 
only 0.3 words. Holding the initial score and IQ constant by analysis of 
covariance, the difference at the end of the first year's attendance was 
significant at the one per cent, level of confidence, as indicated by an 
F-value of 18,3 in Table 1, The children in the consolidated school 
were higher in initial vocabulary score than were those in the one-room 
schools, and the difference was significant at the five per cent level. 
They ware also older by about five months. When difference in age was 
held constant, however, by analysis of covariance, differences In in¬ 
itial vocabulary scores were not significant. 

TABLE 1 

STANFOKD-BIHET VOCABULARY CHANGE FOB CHILDREN IN 
CONSOLIDATED AND ONE-BOOM SCHOOLS 


Consolidated 

One- 

-Room 



F t 


N 

M 

CT 

N 

M 

cr 

F o 

( 1 « 

(5%) 

Group A 34 

7.5 

1.50 

30 

5.7 

1.72 

18.3 

7.1 

4.0 

Group B lb 

8.3 

1 . 2.6 

14 

6.5 

l.BO 

6.0 

7.7 

4.2 

Group C 13 

8.7 

1 . 2.6 

11 

7.4 

1-49 

4.7 

8.1 

4 .4 

Mean Initial IQ 









Group A 

106 



105 





Group B 

105 



104 





Group C 

112 



104 





Mean Initial Score 









Group A 

6.3 



5-4 


5-6 

7.1 

4.0 

Group B 

6.1 



5.5 


1.3 

7.7 

4.2 

Group C 

7.6 



7.1 


XX 

XX 

XX 


During the first two years of school attendance the subjects in 
Group B in the consolidated school gained an average of 2.2 words, while 
those in the one-room school gained an average of 1.0 words. The dif¬ 
ference in final means, holding initial score and IQ constant. Is sig¬ 
nificant between the one and five per cent levelB of confidence. During 
their eecond and third years of school attendance the children In Group 
C in the consolidated school gained an average of 1.1 words while those 
in the one-room school gained an average of 0.3 words. ThiB difference, 
holding initial score and iq constant, is significant at the five per 
cent level of confidence. 

Iowa Every-Pupll Tests 

At the end of the first semester of the third and fourth grades the 
children in the consolidated school secured a mean score on the vocabu¬ 
lary test of 45.7. A year later they secured a mean score of 56.6, or 
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a gain of 12.9. This le equivalent to about a year and three months of 
academic achievement, on the other hand, those in the one-room schools 
gained an average of 7.2 months. As Indicated in Table 2, the difference 
between the consolidated school children and the one-room school children 
after one year's attendance is statistically significant at the one per 
cent level, holding Initial score and IQ constant by analysis of covari¬ 
ance. 


TABLE 2 

CHANGES IN IOWA EVERT-PUPIL VOCABULARY AND LANGUAGE SKI LLS 
TEST SCORES FOR CHILDREN IN THIRD AND FOURTH GRADES 
OF CONSOLIDATED AND ONE-ROOM SCHOOLS 



Consolidated 

One-Room 

Diff. 

F 0 

F t (lS) 

F t (55S) 

Vocabulary 







N 

25 

30 





M 

58.6 

44.8 

13.8 

7.4 

7.2 

4.0 

(T 

12.8 

12.5 





Language Skills 

26 

34 





N 





M 

59.9 

44-0 

15-9 

4-6 

7.1 

4-0 

c 

13 ..3 

12.2 






Vocabulary 

Mean Initial IQ 110 100 

Mean Initial Score 45.7 37.6 

Language Skills 

Mean Initial IQ 111 100 

Mean Initial Score 48.0 34.8 


On the Iowa Every-Pupll Language sklllB test the consolidated school 
children gained 11.9 months during the year of school attendance, while 
those In the one-room schools gained only 9.2 months, as indicated in 
Table 2. The difference after a year of attendance, holding initial 
score and IQ constant by analysis of covariance, Is statistically sig¬ 
nificant at the five per cent level of confidence. 

summary and Discussion 

The results of these three tests agree in showing higher scores for 
the consolidated school children. Furthermore, it appears that differ¬ 
ences between the consolidated school children and the one-room school 
children are associated with attendance In these school environments. 
Attempt was made by means of a short-time-sampling technique to find 
out if the activities of the teacher and of the pupils differed in im¬ 
portant respects in these two school environments. Twenty-one three- 
minute samples of pupil and teacher activity taken simultaneously by two 
observers was found to give a per cent of agreement of 91. The results 
of these observations show that teachers in the one-room schools aBk for 
and accept more often memorized, formal answers. This occurred in 59 
per cent of the three^nlnute samples of teacher activity in the one-room 
schools, and in only 40 per cent of the samples of teacher activity in 
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the consolidated school. This difference was significant at the three 
par cent level of confidence CX Z = 4.95). The pupils in the consolidated 
school read or otherwise used references (not immediate text) signifi¬ 
cantly more than those In the onB-room school. 

These differences In schoolroom activities are possibly of signifi¬ 
cance for the language development of children living in these two typeB 
of school environment. Possibly also of significance is the fact that 
the teachers in the one-room schools have had only an average of 0.6 
years' education beyond high school, while those of the consolidated 
school have had an average of 3.0 years beyond high school (t = 4.5), 

On the other hand, the home environment of the children in the one-room 
schools appears to be similar to that of the children in the consolidated 
school, as Judged from mid-parent education and occupational level. Mea¬ 
sures of parents' attitudes toward the child and the school also showed 
the two groups to be similar. 

The data of this study indicate that significant differences in the 
growth of language abilities appeared in the two rural environments con¬ 
sidered In this investigation. They point to the Importance of designing 
environments that provide for an enriched language development of rural 
children. 
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the effect of a learning program designed to assist youth in an 

UNDERSTANDING OF BEHAVIOR AND ITS DEVELOPMENT 
MILDRED I. MORGAN AND RALPH H. OJEHANN 1 

General observation as well as clinical analysis of youth, problems 
tends to Indicate that many problems arise from an Inability to Interpret 
the behavior of others, A young man or woman may resent a, dominating 
father or mother. If the young person does not understand, for example, 
that one of the motives of domination by the parent may be insecurity on 
the part of the parent there la a tendency to consider the parent as an 
"opponent" rather than as one who is in need of help. Similarly, when a 
boy does not take a girl on a date there is a tendency for the girl to 
aBSume that there la something "wrong" with her Instead of considering 
the many possibilities - the young man may feel inferior because he does 
not have enough money or he may feel that the girl is more experienced 
In social relations than himself and therefore he does not wish to ex¬ 
pose his lack of knowledge. 

It would seem helpful In making adjustments to have an understanding 
of human behavior as It occurs In family and social relationships in¬ 
cluding especially a knowledge of the many explanations that may underlie 
a given form of behavior, how various behavior patterns develop and how 
one can meet a situation when only an approximate indication of the real 
motive la available. 

in this study a program was designed to develop an understanding of 
behavior as It occurs in marriage, family, social and selected economic 
relationships. This program was administered to two groups of subjects, 
one a group of young people in school and the other a group of out-of¬ 
school employed youth. 

The general plan of the study consisted in selecting equated experi¬ 
mental and control groups; obtaining measures of selected attitudes and 
conflicts at the beginning of the experiment; administering the learning 
program to the experimental group and obtaining final measures. The 
duration of the experimental period from initial to final tests was 
approximately four months. 

One of the experimental groups of the study consisted of 2B college 
Btudents, 16 woman and 12 men; the other, of 28 out-of-school youth, 15 
women and 10 man. The same type of membership was represented in the 
corresponding control groups. The out-of-school employed subjects were 
recruited by staff members of Young Men and Young Women Christian Asso¬ 
ciations assisted by young people from their membership. The program 
was presented as an opportunity to discuss under leadership problems in¬ 
volved in family, marriage and economic adjustments. 

Membership was entirely voluntary. ThiB fact must be taken Into 
account in describing the experimental groups. They represented groups 
already high in interest and in the realization of the Importance of 
the problems to be considered., In the employed group a wide range of 
types of positions held was represented. A variety of social experience 
as to dating, engagements, et cetera, was represented in both the 

^ From the Tom Child Welfare Research Station, Untueratty of Iowa, loiiia City, lom. 
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employed, group and student group. The mean age for the student group web 
20.4 years while that for the employed group was 21.0 years. For the 
employed group the mean educational level was slightly beyond four years 
of high school; the mean for the student group fell at the third year of 
college. 

The comparisons of the experimental and control groups were made In 
the following areas: personality conflicts as measured by the Lurla pro¬ 
cedure and selected attitudes as measured by methods devlBed for this 
study. 

The details of the Lurla procedure including evidence as to its 
validity have been described elsewhere (1). In administering the Lurla 
test the central processes were brought into play using a list of 100 
words ordinarily associated with the four areas: home, companions of 
both sexes, school or work and general outlook on life, conditions and 
directions for administering the tests were carefully worked out and 
applied. Measures were obtained of voluntary movements, involuntary 
movements, reaction time and verbal responses. The measures used in this 
study are the disturbances In voluntary movements and the proportion of 
verbal responses classified as Indirect, egocentric and omitted. 

The measurements of attitude were obtained as follows. Each subject 
in the experimental and control groups was asked to write answers to 
certain questions concerning himself. The questions on this report blank 
were designed to reveal rather indirectly the subject's attitude toward 
his home and family, his social relationships, his work, and toward what 
he felt was worth working and striving for in life. The questions were 
designed to approach each attitude from several angles. An informal 
interview was then held with each subject for twq purposes: to obtain 
further information on the attitudes of the subject which would clarify 
anything not definite on the self-report blank and to establish rapport 
on the part of the subject and experimenter in preparation for the teach¬ 
ing program. 

Data obtained from Initial interviews and from the self-report 
blanks were translated Into scale values on a seven-point scale. Data 
on the following attitudes were obtained: 

1. Attitude toward parents. 

As Illustrative of the extremes of this attitude a young 
person would be rated "l" if he seldom disagreed with his 
parents and turned to them with practically all of his deci¬ 
sions. He would be rated "7" If he rejected his parents giving 
them practically no credit for what he has become. 

2. Rating as to social status with the opposite sex. 

The subject would be rated "1" if he stated that he 
doesn't rate at all with the opposite sex and feels this 
lack keenly and "7" if very popular, conscious of it and 
reveling in the fact, 

3. Attitude toward place of sex In life. 

A rating "1" was given a person who feels sex to be base 
and seeks not to recognize that it has any place in life. At 
the opposite extreme is the young person who considers Bex and 
its physical expression to be preeminent. 
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4. Attitude toward, self-determined goals and standards. 

A rating of "l" implies uncritical or blind acceptance of 
institutional goals, of family, church or economic level; the 
other extreme "7" is one who rejects institutional goals. 

5. Attitude toward social problems. 

The individual rating "1" reveals relatively little 
sympathetic interest in social problems or conditions. ' Self- 
interest seams paramount, a rating of "7" given to those sub¬ 
jects who were much concerned with social problems. 

Reliability of Measuring Instruments 
Reliability of Lurla Scores 

Using a split-half method without Spearman-Brown correction the fol¬ 
lowing correlations on the initial teBts between halves were obtained. 


Measure 

N 

Original Correlations 


Student 


Voluntary disturbances 

62 

.62 

Verbal scores 

62 

.85 


Employed Group 


Voluntary disturbances 

58 

.66 

Verbal scores 

58 

.73 


Reliability of Classifications of Verbal Responses 

in previous investigations it was found that the classification of 
verbal responses as suggested by Jung is too detailed to obtain satis¬ 
factory reliability. While adhering to the major principles of Jung's 
scheme the major categories were simplified much as in the study by 
Ojemann and Grant (3). The definitions of the categories were carefully 
refined. Five hundred verbal responses were analyzed by two observers 
yielding a percentage of agreement of .BB, 

Reliability of Rating scale for Attitudes 

As Indicated above data from the self-report blanks and initial in¬ 
terviews were translated Into scale values on a seven-point scale. Data 
from 5 subjects selected at random were rated before and after the learn¬ 
ing program on each of the 5 attitudes by 3 observers. The following 
table indicates reasonably satisfactory reliability. 

Ratings after 
learning program 
23 of the 25 ratings 
were In exact agree¬ 
ment or one step 
apart 

22 of the 25 in exact 
agreement or one step 
apart 


Raters Ratings before 

learning program 

A vs B 21 of the 25 possible 
ratings were In exact 
agreement or one step 
apart 

A vs C 19 of the 25 ratings 
in exact agreement or 
one step apart 
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Validity of Luria Test 

In connection with this study an analysis of the validity of the 
Luria procedure was made. This has been reported in a separate publi¬ 
cation (1)- 

Description of Learning Program 

The learning program consisted of an initial interview, eight group 
meetings taught by group discussion or seminar method, one Joint meeting 
of the two experimental groups, together with assigned selected readings 
and an individual teaching conference. Examples of titles for the dis¬ 
cussion meetings Include: 

Learning to live with one's family as an 
Independent adult 
Dating and courtship 
Choice of mate and engagement 
Marriage adjustments 
Attitude toward work and money 
Goals and standards 

In Assigning the learning program It was recognized that much of the 
popular material In this field consists of platitudes and generalities, 
often without careful recognition of the limits of knowledge and the 
needs of the learner. From a careful analysis of basic data and problems 
as to the nature of the learner and the material to be learned, criteria 
for selecting learning experiences were devised and applied. Included in 
this list was the following: 

Changes in knowledge produced in the course of the 
learning program must be in accord with the available 
scientific evidence. An important part of each 
generalization is its probable error which clarifies 
the limits of our knowledge. 

From the initial interviews some knowledge of the problems of the 
subjects was secured and as the program developed more indications were 
obtained. It was against this background of growing knowledge of the 
problems of the groups that the learning program was built. 

For example, the chief concerns of the group relative to the parental 
family were whether or not the parent understood the necessity for self- 
direction on the part of the young person and allowed him increasingly 
to make his own decisions. If employed, there appeared the additional 
problem of dependent parents thus delaying marriage for youth. In this 
group, too, were those whose fathers were unemployed, and who because of 
unemployment had lost self-confidence, thus further complicating the 
family relationships. Some parents of the employed group, although not 
dependent, were very dictatorial regarding the child's earnings. This 
tended to produce frustration on the part of both parents and child. 

All subjects showed some frustration regarding the lack of oppor¬ 
tunity to meet members of the opposite sex; the high commercialization 
of recreation; and their own lack of originality and courage in creating 
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interesting things to do rather than following the accepted sophisticated 
social pattern of their respective communities. 

Sex antagonism, showing resentment against attitudes and practices 
of the other sex, was expressed again and again in the course of the 
meetings. As each attitude emerged in the study group, the experimenter 
sought to integrate it into the learning process. Sometimes it was 
dealt with Immediately; at other times it would be brought into the dis¬ 
cussion at the following meeting when the group could be more objective 
about it, or the experimenter 'could bring to the group research material 
or illustrations which would help the group to see why such behavior 
occurs, or why certain points of view are held with such vehemence. 

Again, not much time was spent on the discussion of money as a sub¬ 
ject in Itself, but It came up for discussion very often as a symbol of 
value or of power In family relationships or in the social relationships 
of men and women as well as In the total culture pattern of American 
living. 

This was also true of a person's standards, scheme of values, or 
goals for living. The leader did not plan for an abstract discussion 
of standards and values but again and again in the discussion of specific 
problems such measuring rods as, "What would prove to be lastingly satis¬ 
fying?" or "Does this matter consider only the self-interest of the Indi¬ 
vidual or does it take Into account the well-being of others?" were ap¬ 
plied. 

Very little consciousness of social and economic problems was found 
in either the employed or student group. Each subject was deeply con¬ 
cerned over his individual lack of economic security or vocational fu¬ 
ture, but the group as a whole seemed quite unaware of their individual 
problem being a part of the whole. There were individual exceptions of 
subjects who were deeply concerned over the whole social situation, but 
again, they were so far in advance of the thinking of most of the group 
that their contribution was not all It might have been. 

The women', as a group, were even more unaware of social and economic 
problems than were the men. For the majority of them, marriage was their 
goal in life and along with marriage, a naive expectancy of economic 
security. Again, there were individual exceptions to this point of view. 

A further indication of the nature of tbe learning program may be 
obtained by examining the goals which leader and group used as guides in 
their discussions. The goals were stated in terms of changes to be pro¬ 
duced In the learner. In the discussion on The Family and Our Growth to 
independent Adulthood for example, the goals were as follows: 

a. To assist the group in the location of areas of tension 
most frequently found in family relationships of youth 
eighteen to twenty-five years of age. 

b. To develop an understanding of the manifold possible 
causes underlying these tensions on the part of both 
youth and their parents. 

c. To help youth to become aware of some of the possible 
effects on personality development of a long period of 
economic dependency such as is true for some students 
as well as the possible effects created by having to 
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assume financial responsibility for dependent parents at an 
early age necessary for some employed young persons, 
d. To create a more favorable attitude toward seeking to under¬ 
stand causes of parental behavior rather than resorting to 
blame or conflict. 

A detailed description of the learning program together with detailed 
records of class discussions, at cetera my be found in Morgan (a). 

Quantitative Results 

in analyzing the results of the initial and final test scores, the 
significance of the differences between means was tested by using "t" 
for the means of related measures. Each subject in the experimental 
group was paired with a subject in the control group using sex, the 
initial measure of the voluntary disturbances, and the verbal responses 
as the equating measures. The difference between the two means in the 
end test was then obtained and "t" of tha difference used as a measure 
of significance. 

The employed experimental and control groups were well matched on 
the initial test (Table 1) as indicated by a value of "t" for differ¬ 
ences between means of voluntary disturbance scores equal to ,51 and 
verbal scores equal to .57. 

On the final test the difference between the employed experimental 
and control groups is significant well beyond the 1 per cent level 
(Table 1). It is to be noted that the differences are consistently high 
for both the voluntary disturbance scores ("t" 4.20) and the verbal 
scoreB ("t u , 4.01). The value of “t" at the 1 per cent level of signifi¬ 
cance is 2.797. 


TABLE 1 

MEANS AND SIGNIFICANCE OF DIFFERENCES IN INITIAL AND FINAL TESTS 
BETWEEN EXPERIMENTAL AND CONTROL GROUPS 
(EMPLOYED GROUP) 


Measures 

N 

Means of 
Differ¬ 
ences 

Id 2 "t" 

"t" for 

1 % Level 
of Signifi¬ 
cance 




Initial Test 


Voluntary dieturbances 

25 

.60 

835 .51 

2.797 

Verbal scores 

25 

.72 

954 .57 

2.797 




Final Test 


Voluntary disturbances 

25 

23.16 

16293 4.20 

2.797 

Verbal scores 

25 

15.48 

8958 4.01 

2.797 
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The analysis of the data from the student experimental and control 
groups shows that these groups, too, were evenly matched on Initial test 
scores (Table 2) for both measures, For voluntary disturbances, the 
value of."t' r Is .12 while for verbal category measures, the value Is 

. 20 . 

in the final test (Table 2), "t" for significance of difference be¬ 
tween voluntary disturbance scores Is 3.68. This la well beyond the 1 
per cent level. For the verbal scores, however, the value of "t" for 
the difference in final teat scores Is 1.43. This value of "t" falls 
between the 10 and 20 per cent level of significance. 

in summary, It can be said that the experimental and control groups 
of both the employed and student subjects were evenly matched on initial 
scores. In the final test results, all of the differences were found to 
be significant well beyond the 1 par cent level with the exception of the 
comparisons in verbal response scores for the student group. For the 
latter the trend of change ms the same as that of the employed group 
although the difference was not distinctly significant. Since studies 
of the Lurla test tend to show that disturbances in voluntary responses 
are the more significant as Indicators of conflict, and since signifi¬ 
cant changes In these scores appeared in both groups, we may conclude 
that the learning program produced significant changes In the experi¬ 
mental groups. 


Comparison of Attitude Ratings 

Ae Indicated above ratings relative to five attitudes were obtained 
for the data gathered in the initial interview and on the self-report 
blank. The initial ratings were compared with final ratings obtained in 
a similar way at the close of the experiment. 

In analyzing attitudes, since the subjects were not paired on atti¬ 
tude scores, the "t" test was applied to the Initial and final scores of 
the control and experimental groups. 

TABLE 2 


MEANS AND SIGNIFICANCE OF DIFFERENCES IN INITIAL AND FINAL TESTS 
BETWEEN EXPERIMENTAL AND CONTROL GROUPS 
(STUDENT GROUP) 


Measurea 

N 

Means of 
Differ¬ 
ences 

id 2 

"t" 

"t" for 

1$ Level 
of Signifi¬ 
cance 




Initial Test 


Voluntary disturbances 

28 

-85 

1953 

.12 

2.771 

Verbal scores 

28 

.25 

1949 

.20 

2.771 




Final 

Test 


Voluntary disturbances 

28 

13.82 

9655 

3.68 

2.771 

Verbal scores 

28 

4-50 

3968 

1-43 

2.771 
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The data for the employed group show that in no case did the control 
group gam (Table 3). in attitude toward parents , the value or "t" is 
zero, and for the other four attitudes studied a slight loss from initial 
to final scores appears though these differences are not significant. 

in the employed experimental group, however, game significant,below 
the 1 per cent level are found in two attitudes,- attitude toward the 
place of sex in life and attitude toward self-determined goals and 
standards (Table 4). The attitude toward social problems shows a dif¬ 
ference significant well below the 5 per cent level. The differences in 
the attitude toward parents and social status with the opposite sex are 
not significant. 

In the student group, we find tendencies to lose on the part of the 
control group (Table 5) on four out of the five attitudes studied, and 
some gain in the attitude of social status with the opposite sex but 
none of the differences are significant. 

In the student experimental group (Table S), the data reveal differ¬ 
ences significant below the 1 per cent level for three attitudes: atti¬ 
tude toward place ol’ sex in life , toward self-determined goals and 
standards, and toward social problems. In the attitude of social status 
with the opposite sax, "t" was found to be significant below the 2 per 
cent level, while the difference in attitude toward parents is insignifi¬ 
cant. 

in conclusion, it can be said that in no case did the control group 
of either employed or student subjects rake a significant gain in atti¬ 
tudes. On the other hand the experimental subjects In both cases showed 
significant changes. The student experimental group yielded differences 
well below the 1 per cent level in three attitudes, and a difference for 
the fourth significant below the 2 per cent level. 

In the .employed group two of the five attitudes measured showed dif¬ 
ferences significant below the 1 per cent level. A third, attitude 
toward social problems, yielded, a difference significant well below the 
5 per cant level. Differences in attitude toward social status with the 
opposite sex and attitude 1 toward parents were not significant. 


TABLE 3 

MEANS AND SIGNIFICANCE OF DIFFERENCES IN INITIAL AND FINAL RATINGS OF ATTITUDES 

(EMPLOYED CONTROL GROUP) 



Attitudes Measured 

N 

Means of 
Differ¬ 
ences 

d 2 

"t" 

Value of "t" 
for 

1 % Level of 
Siraificance 

1 . 

2. 

Toward parents 

Social status with 

25 

.00 

0 

.00 

2.797 

3 . 

opposite sex 

Toward place of sex in 

25 

.12 

11 

-.92 

2.797 

4. 

life 

Toward self-determined 

25 

.08 

4 

-.97 

2.797 

5. 

goals and standards 

25 

■ 24 

6 

- 2.40 

2.797 

Toward social problems 

25 

.16 

6 

-1.60 

2.797 
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TABLE 4 


MEANS AND SIGNIFICANCE OF DIFFERENCES IN INITIAL AND FINAL RATINGS OF ATTITUDES 
« (EMPLOYED EXPERIMENTAL GROUP) 



Attitudes Measured 

N 

Means of 
Differ¬ 
ences 

d2 

"t" 

Value of "t* 
for 

\% Level of 
Significance 

1 . 

2. 

Toward parents 

Social status with 

25 

.20 

19 

1.17 

2.797 

3. 

opposite sex 

Toward place of sex 

25 

.40 

26 

1.61 

2.797 

4- 

in life 

Toward self-determined 

25 

.48 

16 

3.00 

2.797 

goals and standards 

25 

■ 40 

10 

3.33 

2.797 

5. 

Toward social problems 

25 

.24 

6 

2.18 

2.797 


TABLE 5 

MEANS AND SIGNIFICANCE OF DIFFERENCES IN INITIAL AND FINAL RATINGS OF ATTITUDES 

(STUDENT CONTROL GROUP) 


Attitudes Measured 


N 

MeanB of 
Differ¬ 
ences 

<d 2 

"t" 

Value of "t" 
for 

1% Level of 
Significance 

1 . 

Toward parents 


28 

.14 

6 

-.15 

2.771 

2. 

Social status with 








opposite sex 


28 

.18 

13 

1.38 

2.771 

3. 

Toward place of sex in 

life 

28 

.035 

9 

-.35 

2.771 

4- 

Toward self-determined goals 







and standards 


28 

-43 

30 

-2.26 

2.771 

5. 

Toward social problems 


28 

-39 

43 

-1.69 

2.771 


TABLE 6 

MEANS AND SIGNIFICANCE OF DIFFERENCES IN INITIAL AND FINAL RATINGS OF ATTITUDES 
(STUDENT EXPERIMENTAL GROUP) 


Attitudes Measured 

N 

Means of 
Differ¬ 
ences 

Sd 2 

"t" 

Value of "t" 
for 

1 % Level of 
Significance 

1 . 

Toward parents 

28 

.14 

16 

.94 

2. 771 

2. 

Social status with opposite 







sex 

20 

.28 

26 

2.54 

2.771 

3- 

Toward place of sex in life 

28 

.67 

35 

3-14 

2.771 

4. 

Toward self-determined 







goals and standards 

20 

■ 50 

16 

3.57 

2.771 

5. 

Toward social problems 

20 

.57 

Z6 

3.16 

2.771 
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MORGAN AND OJEMANN: J1EARNING PROGRAM 

The quantitative results may be summarized by saying that (Signifi¬ 
cant changes were produced in the experimental groups while no'i changes 
appeared in the control groups. It appears that a learning prqgr^m of 
the type used in this study can bring about a significant change in the 
indications of conflict as revealed by the Luria test. It also appears 
that the learning program can produce significant changes in attitudes. 

To obtain an indication of the way in which the learning program may 
bring about changes in the adjustments of young people several case 
studies were made. One representative case study will be reproduced 
here for the reader. Others will be found in Morgan (2). 

Employed Experimental Subject #8 

Number 8'a problem was centered around his father's failure in busi¬ 
ness and the father's talcing to drink. Being engaged and eager to be 
married. No, 0 felt great frustration at having to support the family. 
The family received some aid from another son, but the greater burden of 
support fell on No. 0. 

The verbal responses regarding family relationships attained in the 
administration of the Luria test were studied to see what they reveal 
regarding No. 8's problem. Some of the responses in the test tend to 
show his frustrations as well as his desires or goals: 


Stimulus Word 


Responses 


sin.drinking 

liquor.bad 

school debt.not paid 

job.wages 

lasting satisfactions.job 

security. happiness 

ideas worth living for.home 

desire.job 

sign of success.marriage 


In his initial interview, in speaking of managing money, No. 8 burst 
out with, 

"if Dad were working it would be different. I like to 
save money. I like to put it in the bank. But, here 
I am this week with less than a dollar in my pocket. 

I spent $1,50 for gas for my brother's car; have seen 
one movie; and the rest has gone to the family. It 
had to." 

"I want a good job which is secure, " was No. 8's reply to the experi¬ 
menter's question about what he hoped to be doing at thirty-five years of 
age. He told of having taken Civil Service Examinations four months be¬ 
fore hoping to become a meat inspector, 

"I want to be married and have a family as I am engaged 
now, and we have been dating steady for nearly four 
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$ years. Four or five years ago my father had a meat 
business of his own. It went tad and he sold It and 
the money is gone too! Next he wanted to go on the 
road celling meat equipment. The selling game is 
o.lc. on a salary with commission but just a commission 
as Dad is getting doesn't work. He makes nothing and 
the family are on my brother and me." 

His happiest and most unhappy experiences appeared revealing. His 
most unhappy experience was when hie father started drinking when his 
business "went bad." 

"He doesn't drink now, but it surely played havoc." 

"A happy experience? When was I on top of the world? 

Let me see...When I got my bicycle...In those days 
my father had a lot of money." 

Number 0 told the experimenter that he did not think everyone had a 
square deal: 

"I attended college at - for one year. Believe me, 

I worked for It, worked at a gas station nights. In 
addition I worked out my tuition by mowing college 
lawns and painted college walls. The experiences I 
ran Into didn't asem quite fair. Fellows with money 
to throw away all around me and they didn't make use 
of their opportunities. It was awful. I stuck It 
out for a year, but quit. Too, I had to help support 
the family." 

During the group discussion of family relationships, No. 0 contrib¬ 
uted very little. Several subjects told of families they knew where the 
father's loss of job or failure in business had caused utter loss of 
confidence on ths part of the parents. We talked at length of the de¬ 
pression doing things to people for which they, themselves, were not 
responsible. One could not tell, though, what No. 0 was thinking. 

In spite of No, 8's seeming bitterness regarding money and lack of 
economic security, he was a charming man to know. From things he said. 
It was evident that his childhood and youth up to the time of his 
father's failure in business had been a fine experience. 

Socially, he was one of the outstanding men of the employed group, 
being liked by everyone. His contributions to discussion were objective 
and helpful. For example, someone said It would not be at all wise for 
a man who was not a college man to marry a woman who had been privileged 
to attend college. It was quite evident from the amount of emotion dis¬ 
played that the majority of the group felt inferior because of lack of 
higher education. No. 6 said, In his calm way, 

"I don't, believe you folks are thinking straight on that. 

It would depend on the two pe ople, Of course, I Know 
the culture pattern Is otherwise, but if the man were 
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fairly mature and they understood and loved each other. 
It could he done." 


Later after the group had calmed dawn, No. B said, 

"I, myself, am going to many a girl who finished college 
this spring and I have had only one year of college." 

(No, B brought his fiancee to the last meeting of the 
group so that they might meet her.) 

Because he Knew the experimenter was interested in the results of 
his civil service examinations, he reported every weelc: 

"I haven't heard yet. But no news is good news. Keep your 
fingers crossed." 

One night he did not report, hut the experimenter did not inquire, 
fearing that ha had not passed. When he came for his teaching confer¬ 
ence two weeks later, he reported that he had not passed the exajninatio 

"I'm not going to let it get me down, though. I am liking my 
present work hatter all the while and there is a chance to 
advance in it." 

As we talked on, No 0 said, 

"The thing that did the most for me in this group was seeing 
my father's failure in business and hiB starting to drink 
all as a part of a larger social and economic problem. Why, 

Mrs, M-, as I thought it through, I'm sure he began 

drinking because he couldn't stand to face the failure. Of 
course, it ]ust made matters worss when we lost what little 
money we tad left. Always before, though, I had blamed him 
alone and never once thought of the situation... 

"Understanding how it might have happened took all of the 
bitterness away. The family Is doing better all around, 

now. ... 

"You must have thought I was a great one to 'blow off to 
you the way I did the first night." 

An experimenter commented: 

"At times we need a person outside the family with whom to 
talk over things that trouble us. It helps to put problems 
into words, sometimes. You are making spendid progress now." 

About .two months later, when No, 6 came to take his final test ha 
related to the experimenter tha following: 
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"Wa Lave bought a oar together. Re uses it lor his work 
during the week and It Is mine for weekends. It Is Just 
a used car. The finance corporation wouldn't let Dad have 
It unless I was a part of the deal. ... 

"Gosh, but that must hurt a man who owned a good business 
oncel 

"At one time I would have rubbed it In, but now that I 
understand better I told him I was wanting a car, too. 

Neither of us could afford it alone, this ms a real 
opportunity to go in together on it." 

These data tend to indicate that as the subject gained Insight and 
understanding of the possible causes of his lather's behavior new Ideas 
were available to him for working out a method of assisting the father 
and at the same time fulfilling his own desires. 

Summary 

In this study a learning program designed to develop an understand¬ 
ing of behavior In marriage, family and social relationships was ad¬ 
ministered to two experimental groups of young people. Each experimental 
group was paralleled by a matched control group. Measurements or con¬ 
flict and selected attitudes were obtained before and following the ad¬ 
ministration of the learning program, A total of 106 subjects was used. 

An analysis of the results indicated that the learning experiences 
were effective In the reduction of conflicts as measured by the Luria 
test and In producing significant changes In attitudes. 

An analysis of individual records yielded qualitative data Indicating 
in more detail the nature of the changes. 

From both the quantitative and qualitative data it appears that sig- 
nlgicant changes can be made at the upper age levels through a learning 
program of the type used In this study. The significance of this find¬ 
ing is far-reaching. If the course of development of the relationships 
to others can be altered by methods now under our control, most signifi¬ 
cant consequences follow for the guidance of adolescents and youth. 

In exploring this problem the limitations of our knowledge ae to how 
to produce changes at the upper age levels must not be overlooked, We 
have some data to show that changes can be made. But how the changes 
can be made most efficiently, vdiether more powerful methods can be de¬ 
vised and at what point in the individual's lire cycle various methods 
can be most effectively applied — these are some of the problems that 
must be subjected to extended study If we are to have effective programs 
In this area. A study on the high school level using high school Juniors 
and seniors as subjects has produced results Bimilar to those of this 
study. How far down In the educational scale we can go is not known. 

We must also know more about how learning programs produce the 
changes we have noted. In case study No. B reported as a sample it can 
be seen that as the subject gained Insight into and understanding of the 
possible causes of his father's behavior new ideas were available to 
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No. 8 and from these he could work out a plan to asslBt the father ana 
at the same time to fulfill his own wants. There may, of course, be 
other paths by which the learning program produces its effects. Detailed 
Studies arc needed to reveal the many possibilities. 
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THE GROWTH OP BONE, MUSCLE AND OVERLYING TISSUES IN CHILDREN 
SIX TO TEN YEARS OF AGE AS REVEALED BY STUDIES OP 
ROENTGENOGRAMS OF THE LEG AREA 

HAROLD C. STUART 
and 

PENELOPE HILL DWINELL 1 

A method has been described (l) for the evaluation of the relative 
amounts of the three principal tissues of the body from the study of an 
x-ray film of the leg. The three tissues differentiated by film shadow 
densities are cutaneous-subcutaneous, muscle and bone. The method Is 
applicable to children from 3 months to 7 years of age. This evaluation 
aids in interpreting body measurements such as height and weight and 
throws light on the state of nutrition. It helps especially to distin¬ 
guish between amounts or increments of weight due to accumulation of fat 
and those attributable to stocldness of bones or development of muscles. 
It has been found to be a valuable adjunct to clinical examination and 
other approaches to the study of children (1, 2, 3). 

The method previously described involves taking an antero-posterlor 
roentgenogram of the leg, including lcnee and ankle, with the tube set 
at three-foot distance and following certain simple but- important pre¬ 
cautions as to the positions of tube, parts and film, and as to exposure. 
The tibial shaft area of film is then bounded by prescribed lines, and 
the tissue shadows within these lines are outlined. Tibial length and 
certain breadth measurements are first taken and then areas of tissue 
shadows are cut out and weighed on a chemical balance.2 The earlier 
publication, therefore, made available a method of measuring, as well as 
norms for certain linear dimensions and certain areas of tissue shadows 
for young children. These procedures were found to give reliable results 
and to reveal characteristics of build for age and sex, ae well as indi¬ 
vidual differences in these respects. 

In the study of children over 6 or 7 years of age, it was found ad¬ 
visable to make certain changes In the technique to be followed, due to 
the increased length of the leg and to changes taking place at the lines 
of union of shaft and epiphyses. A new technique was, therefore, devel¬ 
oped differing principally in the use of a six-foot tube distance and in 
the adoption of somewhat different criteria for the demarcation of the 
tibial shaft area. New norms have been developed, using these modifi¬ 
cations of the earlier technique in studying children from 6 to 10 years 
of age inclusive. The establishment of norms by both techniques for 
children of 6 and 7 years allows for overlapping by the two methods in 
following individual children. Table 1 gives the figures obtained by 

Iprcm the Department of Child. Hygiene, Harvard School of Public Health and the Department of 
Pertlairlcs, Haruard Medical School. From studies made possible by a grant from the General Edu¬ 
cation Board of the Rockefeller Foundation- This Is a second report describing a technique de¬ 
veloped for the study of the growth of these tissues and gluing norma based upon studies of a 
series of children. The former report (1) dealt with children up to 7 years of age. 

^The following sumary glues the technique recommended for the study of young children, but 
the reader who Intends to apply this technique Is urged to study the more detailed description 
glued in the previous report (1). 
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TABLE 1 

COMPARISON OF THE MEDIANS OF THE FIRST TECHNIQUE AND THE SECOND TECHNIQUE 
WJ *™ U AT six AND SEVEN YEARS OF AGE 
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Doth methods at these ages ana shows that the measurements obtained by 
the young child or first technique are uniformly slightly larger than 
those obtained by the older child or second technique, due to elimina¬ 
tion of distortion In the latter instance. The measurements themselves, 
therefore, should be related to the appropriate norma rather than com¬ 
pared directly. The table, however, shows that the percentages of total 
area represented by each tissue area are very similar for the two methods. 

The measurements of tissue shadow areas used in developing these new 
norms for the older children have been obtained by use of a planimeter, 
in part because it has been found to save time, but principally to pre¬ 
serve the x-ray films for other purposes. 

It is the purpose of this report to describe the technique to be 
adopted in the study of children 6 to 10 years of age and to present 
norms suitable for use in evaluating the various dimensions and tissue 
shadow areas at these ages. The norma previously published are still 
recommended for use with children from birth to 6 years.3 


Footnote 2 continued from Page 195 

The child lies flat on hla back on the x-ray table, with both tachtae reattng evenly with¬ 
out Lnternal or external rotation, with the right leg fully extended at the knee, with the calf 
relaxed and resting gently on the table, and with the foot held perpendicular to the table. 

Since complete extension at the knee joint and near parallelism between leg and film are essen¬ 
tial to accuracy, it ts customary to have the assistant exert moderate pressure o uer the lower 
thigh with the left hand, while supporting the foot with the rtght. 

Thu x-ray tube Is centered over the broadest part of the calf and at three-foot distance from 
the film cassette. The latter must be long enough and so placed aa to include the full Zenith 
of the tibia and breadth of the calf on the film. The exposure muat be such as to allow clear 
visualization of the outlines of skin, muscle and bone throughout the length of the tlblal shaft, 
Using 100 tnllliampere current and 1/20 second exposure through 4-i years and 1/10 second exposure 
from 5 to 7 years, the voltage is varied in accordance with the thjekneas of the extremity. 

Measurements are obtained from these films in the following manner: The mid-points on lines 
crossing the heads of the dlaphyses of the ttbla are marked, and a line la drawn through these 
two mid-potnts. Where this line leaves the dtaphyaes of the tibia at either end, transuerse 
lines are drawn perpendicular to the original lino. Some of the shafts of tibia and fibula are 
visible beyond these demarking lines and some of the epiphyses are tncluded between them, but 
only the area Included is studied. 

The dtstance on the original longitudinal line bounded by the two transverse lines Is mea¬ 
sured and referred to as Tiblal Length or Length of Tibial Shaft . This length Is multiplied by 
j constant 0.3 and the product is latd off an^the longttudlnal line, measuring from the upper or 
proximal transverse line. A third transuerse line, parallel to the others Is drawn acroas the 
cal f at this point and represents the greatest width of calf. This has been found to correspond 
to the greatest breadth at all ages under study, because the latter is not represented by a point 
on the external contours of the calf but rather by o zone. 

Breadth of Calf, which Is the breadth of the total area, Breadth of Muscle, which includes 
the bones and Is Rreadth of Calf less the two layers of shin and subcutaneous tissue, and 
nreadtb of riblal Sbaft are measured directly on the middle transuerse line. Breadth of Shin f 
Su&cutaneous Tissue ts derived by subtracting Breadth of Muscle from Breadth of Calf. 

Fallowing the determination of linear measurements, the tissue shadows are outlLned. The 
total area is first cut away from the rest of the film, and the film representing this area Is 
weighed. The skin + subcutaneous tissue shadow is then cut away from the muscle and the com¬ 
bined bone and muscle area of film ts weighed. Finally the film shadows of the two bones are 
cut out and weighed together. Weights are taken on a chemical balance to ten milligram \)alu©9i 
Height of Total Area, Weight of Combined Bone and Muscle, and Height of Bone are thus available 
directly. Veight of Skin + Subcutaneous Tissue is derived by subtracting Height of Combined 
Bone and Muscle from Haight of Total Area, and Height of Muscle Is derived by subtracting Height 
of Bone from Height of Combined Bane and Muscle. 

It must be emphasized that the measurements here described ore of projection Images, cast 
on films under standard conditions, and the ualues must not be thought of as actual values for 
anaiomical sections of these parts. 


3 fhe norms previously published give values for areas of tissue shadows in terms of the 
weights of the film segments representing them. /Is comparison of these ualues with those for 
actual areas necessLtates multiplication by the factor 31.06 and may cause confusion for those 
using both sets of norms, the values for the earlier ages are given as areas in Table 22 at the 
end of this arttcle. The figure given on page 13, line 2 of the previous report for this con¬ 
version factor Is in error and should be changed to read 31.06 • 
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Figure 1. Tracing of Roetgonogram Showing Lines Used for Measure- 
mente. Antero-posterior view of right leg of a boy, age 7 years: "a" 
a vertical line bisecting heads of diaphyses; "b" = U pp er transverse 
line, perpendicular to 'a" at upper end of tlbial shaft; u c" = lower 
traneverse line, perpendicular to "a" at lower end of tibial shaft; 

parallel t0 “b" and V three-tenths length of 
tibial shaft below b , representing greatest breadth of calf. 
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Modifications of Technique Adopted for Study of Older Children 

The film is exposed under identical conditions of tube centering, 
leg position and position of cassette as described in Footnote 2 for the 
young child technique, but the distance between the focal point of the 
tube and the cassette is now extended to 6 feet. This in practice 
usually requires having the child lie on the floor, rather than on the 
x-ray table, It also involves certain changes in exposure. We have 
used a 66 mllliampere current and a 0.25 second exposure, and have 
varied the voltage according to the size of the calf, the range being 
between 40 and 45 peak kilovolts. The principal advantage in the six- 
foot distance is that the distortion of shadows at these ages is consid¬ 
erably reduced, and it renders the image measurements much more like 
those of the anatomical parts. 

The second point of difference in the older child technique has to 
do with locating the end points of the tibial shaft, which at these ages 
are becoming confused by the early stages of union with epiphyses. A 
vertical line (a, Figure 1) is drawn between the mid-points of the heads 
of the diaphyses. A ruler edge is held bo that it passes through the 
notches formed by the diaphyseal heads and the epiphyses, and lines (b, 
and o, Figure 1) are drawn at right angles to the vertical line at the 
points where the ruler intersects the latter. The distance between these 
two horizontal lines is measured and gives the Length of Tibial Shaft. 
This figure is multiplied by 0.3, and a third line (d, Figure 1), paral¬ 
lel to the two horizontals, is drawn at a point on the vertical line this 
distance below the upper horizontal. The width of the calf measured on 
this line (d) has been found to represent the greatest width quite as 
well with these older children as it did at the earlier ages. 

The planimeter is then used over an illuminating box to trace the 
outlines of the tissues and thus determine their areas. We have achieved 
greater accuracy and ease of operation by measuring the areas above and 
below the mid-line separately and then totaling the results. Two deter¬ 
minations are made of each tissue area, and if there is a difference of 
more than six-tenths of a square centimeter in the results, the measure¬ 
ments are repeated. 

If a person desiring to make an evaluation of the leg tissues of an 
older child is not equipped with a planimeter, he may cut out and weigh 
the several tissue shadows, as described in Footnote 2 and multiply these 
weights by the factor 31.06 to find the actual areas in square centimeter 
values. 

Tables 2 to 10 inclusive give the tenth and ninetieth percentiles, 
as well as the medians for each year of age from 6 through 10 for each 
of five linear and four area measurements. Length of Tibial Shaft and 
all breadth measurements are taken directly, except that of Skin + Sub¬ 
cutaneous Tissue, which is derived by subtracting Breadth of Muscle from 
Breadth of Calf. Total Area, Area of Bone and Muscle and Bone Area are 
measured directly, and from these Muscle Area and Skin + Subcutaneous 
Area are derived. The three percentiles chosen for presentation have 
been found satisfactory for practical purposes in evaluating measure¬ 
ments obtained on children. Table 11 gives the figures for the per cent 
of the total area of the leg represented by each of the three tissues. 
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Accompanying each table is a figure of corresponding number designed 
to portray the trend of growth In each tissue during this age period, a s 
well as any sex differences. In the main, the trends of growth at this 
time appear to plot as straight lines. 

Length and Breadth of Tltlal Shaft (Figures 2 and 4) show little 
difference between the sexes during these years. It appears that girls 
fall to heap up with boys In amount of muscles, as shown in Breadth of 
Muscle and Muscle Area (Figures 5 and 9), tending to be on the average 
somewhat ahead at 6 years and somewhat behind at 10 years. 

The curves for Breadth of Skin + Subcutaneous Tissue and Skin + Sub- 
cutaneous Area (Figures 6 and 10) show marked and consistent sex differ¬ 
ences at all ages and obviously represent a fundamental difference In 
build. The medians, as wall as the tenth and ninetieth percentiles, all 
plot at a considerably higher level for girls than boys. In fact, the 
tenth percentile for girls is usually quite near to the fiftieth for 
boys, and the median for girls sometimes exceeds the ninetieth percentile 
for boys. This difference was also observed at earlier ages, as noted 
in the previous report, and is clearly demonstrated in Figure 11, por¬ 
traying the percents of total area represented by each tissue. In this 
figure, the girls show consistently a smaller percentage of total area 
than boys, represented by both bone and muscle, and a larger percentage 
by akin and subcutaneous tissue. 
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TABLE 2 

LENGTH OF TIBIAL SHAFT 


BOYS GIRLS 


No. 

10th 

Percentiles 

50th 

90th 

Aae in Years 

10th 

Percentiles 

50th 

90 th 

No. 

59 

19-68 

21.25 

22.91 

6 

20.12 

21.87 

23.70 

58 

73 

20.95 

23-05 

24.67 

7 

21.52 

22.98 

25.45 

63 

64 

22-44 

24.61 

26.36 

8 

22.80 

24.50 

27.15 

52 

45 

23.58 

26.17 

28.15 

9 

24- 21 

25.82 

28.58 

37 

25 

24-70 

27.41 

29.17 

10 

25.10 

27-43 

29.80 

24 



AGE IN YEARS 

Figure 2, Length of Tiblal Shaft. 10th, 50th and 90th percentiles 
from 6 through 10 years. 
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TABLE 3 

BREADTH OF CALF 




B07S 




GIRLS 



No. 

10th 

Percentiles 

50th 

90th 

Age in Tears 

10th 

Percentiles 

50th 

90th 

No. 

59 

7-04 

7.87 

8.71 

6 

7.24 

8.20 

8.72 

58 

73 

7.21 

8.09 

9.22 

7 

7.52 

8-46 

9.04 

63 

64 

7.62 

6-43 

9.46 

8 

7.73 

8.60 

9.54 

52 

45 

7.82 

8.66 

9.88 

9 

8.02 

S.70 

10.06 

37 

25 

7.63 

8.79 

10.17 

10 

7.80 

8.75 

10.80 

24 



Figure 3. Breadth of Calf, 10th, 50th and 90th percentiles from 
6 through 10 years. 
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TABLE 4 

BREADTH OF TIBIAL SHAFT 
(AT GREATEST BREADTH OF CALF) 

BOYS GIRLS 


No. 

10th 

Percentiles 

50th 

90th 

Age in Years 

10 th 

Percentiles 

50 th 

90th 

Mo. 

59 

1.62 

1.7? 

1.99 

6 

1.60 

1.75 

1.94 

58 

73 

1.77 

1.84 

2.04 

7 

1.66 

1.84 

1.99 

63 

64 

1.76 

1.94 

2.13 

a 

1.71 

1.90 

2.07 

52 

45 

1.85 

2.01 

2.29 

9 

1.77 

1.97 

2.15 

37 

25 

1.91 

?■ 15 

2.35 

10 

1.63 

2.04 

2.23 

24 



Figure 4. Breadth of TIbial Shaft. 10th, 50th and 90th percentiles 
from 6 through 10 years. 
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TABLE 5 

BBEADTH OF MUSCLE 

(TOTAL WIDTH, INCLUDING BONE SHADOWS AT GREATEST 
BREADTH OF CALF) 


DOTS GIRLS 


No. 

10th 

Percentiles 

50th 

90th 

Aee in Years 

10th 

Percentiles 

50th 

90th 

No. 

59 

6.06 

6.60 

7.66 

6 

6.09 

6.94 

7-48 

58 

73 

6.35 

6.92 

8.02 

7 

6.42 

7.13 

7.91 

63 

64 

6.60 

7.26 

8.20 

8 

6.49 

7.25 

8.28 

52 

45 

6.68 

7.64 

8.67 

9 

6.64 

7.38 

8.46 

37 

25 

7.10 

7.72 

8.85 

10 

6.69 

7.50 

8.72 

24 



Figure 6, Breadth of Tiuscle. 10th, 50th and 90th percentiles iron 
9 through 10 years. 
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TABLE 6 

BREADTH OF SKIN + SUBCUTANEOUS TISSUE 
BOYS GIRLS 


No. 

10th 

Percentiles 

50th 

93th 

Age in Years 

10th 

Percentiles 
50th 

90th 

No. 

59 

0.78 

1.06 

1.34 

6 

1.02 

1-35 

1.71 

58 

73 

0.76 

1.04 

1-39 

7 

1.00 

1-32 

1.69 

63 

64 

0.82 

1.06 

1.45 

8 

1.12 

1.35 

1.79 

52 

45 

0.81 

1.06 

1.45 

9 

1.12 

1.3.3 

1.93 

.37 

25 

0.82 

1.11 

1.46 

10 

1.12 

1.38 

1.86 

24 



Figure 6. Breadth of Skin + Subcutaneous Tissue. 10th, 50th and 
90th percentiles from six through 10 years. 
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TABLE 7 


TOTAL AREA 

(AREA OF SHADOW OF TOTAL SEGMENT) 


BOYS GIRLS 


Mo. 

IQth ' 

Percentiles 

50th 

90th 

Aze in Years 

10th 

Percentiles 

50 th 

90th 

_No, 

59 

117.2 

133.0 

157.8, 

6 

119.3 

143.1 

167.8 

58 

73 

130.7 

150.8 

178.5 

7 

131.3 

161.5 

186.2 

63 

64 

145.3 

168.3 

199-0 

8 

145.2 

170.0 

208.0 

52 

45 

155.6 

183.0 

223.8 

9 

156.7 

183.7 

227.1 

37 

25 

161.0 

189.0 

227.5 

10 

164.7 

196.6 

253.0 

24 
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TABLE 8 
BONE AREA 

(AREA OF SHADOWS OF BOTH BONES) 

BOYS ' ‘ GIRLS 


No. 

10th 

Percentiles 

50 th 

90th 

Age in Years 

10th 

Percentiles 

50th 

90th 

No. 

59 

51.0 

57.6 

67-4 

6 

49.9 

58.0 

67.2 

58 

73 

57.1 

65-4 

76.6 

7 

54-8 

63.8 

76.8 

63 

64 

64-8 

73-4 

86.0 

a 

60.3 

71.6 

84.8 

52 

45 

70.5 

81.3 

96.0 

9 

65.4 

80.0 

93.3 

37 

25 

73.0 

87.2 

103.0 

10 

68.5 

86.2 

99.3 

24 



Figure 0. Bone Area. 10th, 50th and 90th percentiles from 6 through 
10 years. 
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TABLE 9 
MUSCLE AREA 

(AREA OF SHADOWS OF MUSCLES, NOT INCLUDING BONES) 




BOYS 




GIRLS 



No. 

10th 

Percentiles 

50 th 

90 th 

Age in Years 

10th 

Percentiles 

50th 

90th 

No. 

59 

45.2 

52.9 

65.4 

6 

43.4 

55-0 

66.2 

58 

73 

50.8 

59-2 

69.8 

7 

49-2 

62.2 

74-4 

63 

64 

55.1 

66.0 

79.1 

8 

51.6 

66.9 

80.8 

52 

45 

61.2 

71.8 

86.3 

9 

56.7 

70.0 

84-4 

37 

25 

61.9 

74-4 

89.2 

10 

56.0 

72.5 

89 -3 

24 



Figure 9. Muscle Area. 10th, 50th and 90th percentiles from 6 
through 10 years. 
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TABLE 10 

SKIN +■ SUBCUTANEOUS AREA 

(AREA OF SHADOWS OF SOFT TISSUES OVERLYING MUS CLES ) 

BOYS GIRLS 

No. Percentiles Age In Years Percentiles No. 



10th 

50th 

90th 


— 10th ~ 

50th 

90th 

— 

59 

16.8 

23.2 

30.1 

6 

21.2 

30.0 

39-2 

58 

73 

17.6 

24-3 

33.7 

7 

22.8 

33.4 

41.6 

63 

64 

19-4 

27.5 

38.2 

8 

26.1 

34.0 

47.3 

52 

45 

19.8 

27.7 

44.9 

9 

28.9 

38.2 

54-6 

37 

25 

21.3 

30.5 

45.0 

10 

31.4 

38.7 

63.0 

24 



age in years 

Figure 10. Slcin + Subcutaneous Area. 10, 50th and 90 percentiles 
from 6 through 10 years. 
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TABLE 11 

TISSUE AREAS AS PERCENTS OF TOTAL AREA 
BONE, AREA 




BOYS 




GIRLS 



No. 

10th 

Percentiles 

50th 

90th 

Age in Years 

10th 

Percentiles 

50th 

90th 

No, 

59 

41.3 

43.4 

47.2 

6 

37.6 

40,6 

44.4 

58 

73 

40.2 

44.3 

48.0 

7 

37.7 

41-3 

45.2 

63 

64 

40.1 

44.4 

48.1 

8 

37.8 

41.6 

45.7 

52 

45 

40.9 

45.1 

48.7 

9 

38.6 

41.8 

46.3 

37 

25 

40.7 

45.5 

48.8 

10 

37.4 

42.3 

47.0 

24 





MUSCLE AREA 





59 

36.2 

39.6 

43.1 

6 

33-9 

38.6 

41.9 

58 

73 

35.1 

40.6 

42.6 

7 

33.7 

38.6 

42.4 

63 

64 

35.3 

39.2 

43.3 

8 

34.0 

37.9 

41.9 

52 

45 

34.6 

38.2 

43.3 

9 

34.3 

37.5 

41.6 

37 

25 

34-8 

38.4 

43-5 

10 

31.0 

36.6 

42.0 

24 




SKIN + SUBCUTANEOUS AREA 




.59 

13.6 

17.2 

21.3 

6 

16.6 

20.8 

24-7 

58 

73 

12.7 

16.6 

20.9 

7 

16.2 

20.4 

24.9 

63 

64 

12.4 

16.6 

20.9 

8 

16.5 

20.5 

24.7 

52 

45 

11.9 

16.1 

21.1 

9 

16.5 

19.9 

26.3 

37 

25 

12.2 

16.2 

20.5 

10 

16.2 

20.8 

24.8 

24 
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6 T 8 9 10 

AGE IN YEARS 


FiEure 11. TIbsus Areas as Percentages of Total Area: Bone Area; 
Muscle Area; Skin + Subcutaneous Area, 10th, 50th, and 90th percentiles 
from 6 through 10 years. 








A STUDY OF THE McCLOY METHOD FOR DETERMINING NORMAL WEIGHT 
MARY M. CLAYTON 1 

Ever since Emerson (l) began his nationwide attempt to improve the 
nutrition of American children by bringing them up to "normal" weight, 
physicians and other health workers have realized that there are falla¬ 
cies in the method. One of the greatest of these is that the use of 
standard tables based on averages for age, height, and weight gives only 
a wide zone of normality and necessarily introduces errors into the de¬ 
termination of standard weights for children having skeletal builds which 
differ from the average. 

Numerous attempts have been made to work out more accurate methodB 
for determining normal weight which would make use of other skeletal 
measurements besides height. As early as 1886 Bomhardt (2) uBed chest 
circumference, together with height, in the prediction of the body weight 
of adults. In 1919, Dryer (3) used chest girth and stem length. Of these 
two methods Gray and Root (4) found the latter more accurate in predict¬ 
ing the normal weight of adults. In preparing his ideal weight tables 
for boys. Gray (5) used an average of weight for stem and weight for 
chest. Lucas and Pryor (6) advocated the use of bl-iliac diameter and 
height and in 1936 Pryor (7) published her width-weight tables. These 
have recently (0) been revised to make use of measurements of bl-iliac 
diameter, chest width (nipple level), and height. 

The above workers did not attempt to correct their measurements for 
eubcutaneoue fat. As McCloy (9, p. 87) points out, the inclusion of fat 
would introduce errors which would increase in proportion to the thick¬ 
ness of the fat over the hones involved. 

The McCloy Method 

In hie method for determining normal weight McCloy (9, 10) uses meas¬ 
urements of height, chest circumference at the xiphoid level (corrected 
for fat), bl-iliac hip width (corrected for fat), and knee width (not 
corrected for fat). By statistical methods he found, these measurements 
to be closely correlated with weight. His reason for making the chest 
measurement at the xiphoid level, in preference to the level of the 4th 
coato-stemal articulation, is that it is an easy one to secure in both 
males and females and is below the scapulae and the largest muscle bulks 
of the chest. Also, in the majority of individuals, fat at this level 
ie easily measured by the use of the subcutaneous tissue calipers de¬ 
vised for the purpose. The choice of hip width at the iliac crests in 
preference to the level at the greater trochanters was made in order to 
avoid the thick fat pads in the latter location. The supra-iliac fat is 
also measured with the fat calipers. 


on Maine Agricultural Experiment Station, Oroho. 
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Use of Method in Present Study 

The Me Cloy method for determining normal weight was recently (1936- 
40) used by the writer in a 4-year study of the nutritional status of 
grade-school children in Newport, Maine. In this study, measurements 
were made fall and spring on all of the children in the school (approxi¬ 
mately 230). During the 4 years 1649 sets of measurements and calcula¬ 
tions of normal weight were made. The method was also used in the fall 
of 1940 and 1941 on 263 college freshman girls. The results were uBed 
in the present study in order to show how thB McCloy weight standards 
apply to Maine children whose skeletons are, in general, somewhat nar¬ 
rower than those of the Iowa children who were used in working out the 
standards; to show how they compare with the Baldwin-Wood and new Pryor 
(0) standards; and to give some evidence regarding the reliability of 
the McCloy weight indices as applied to children having widely differing 
types of bony skeletons and amounts of subcutaneous tissue. 

In the determination of normal weight it was MoCloy's intention to 
make use of measurements which, when corrected for fat, would be approxi¬ 
mately those of persons weighing the correct amount for their age, sex, 
and skeletal builds. There is no way of testing the true accuracy of 
the fat corrections on living persons, but the validity of the deter¬ 
minations of normal weight has been studied by the writer in a number of 
ways. 

Relationship Between McCloy Weight Indices and Nutrition Estimates 


The first method used ms to study the relationship between the 
McCloy weight indices x 100) «id estimates of nutrition 2 

or the Newport children as made 0 by the writer in the spring of 1940. 

This was done by determining Pearson's coefficient of contingency (Love, 
11, p. 165). In determining this coefficient the weight indices were 
grouped as follows, according to the suggestions for Judging underweight 
and overweight made by McCloy (10, p. 110): 


116.01 and above 
106.00 - 115.00 
96.01 - 107.99 
96.00 - 94.00 

93,99 and below 


(overweight) 

(slightly overweight) 
(normal range) 
(slightly underweight) 
(underweight) 


Nutrition estimates were grouped as follows: overweight, slightly over¬ 
weight, good, fair, poor. 

For 108 boys the coefficient of contingency was .765; S.E. + .040 
and for 102 girls it was ,610; S.E. ± .062. It thus appears that there 
was fairly good correlation between the McCloy weight indices and the 
estimates of nutrition. The failure to secure as good correlation in 
the girls as in the boys may be explained as probably due to the fact 
many of the girls tended to be somewhat.underweight, but the examiner 
became so accustomed to seeing them that they were sometimes rated as 

3 hi mhtnf the nutrition estimatea other factors than weight were considered, but weight was 
one of the moat important. The condition of the teeth and gums was not included. 
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"normal". On the other hand, those who were actually normal, or merely 
slightly overfat, were sometimes rated as "slightly overweight". She Is 
of the opinion that, except In a small percentage of cases (to be dis¬ 
cussed later), the McCloy weight Indices are more accurate than her Own 
judgment of weight. These probable errors In Judgment, together with 
the fact that other factors than weight were included In the nutrition 
estimates, could explain the lack of perfect correlation. 

McCloy Fat and Limb Girth Indices 

The McCloy system of appraising physical status also includes methods 
for determining normal fat and normal limb girth. Therefore, both fat 
and limb girth Indices may be determined. Used together with the weight 
index, these indices are of use In determining whether or not a child 
has a normal distribution of muscle and fat. 

In the determination of the fat index 3 4 fat measurements (chest 
front, chest back, abdomen, and supra-illaoare taken and the sum com¬ 
pared with averages for each age and sex. 3 

Limb girth Indices /actual limb girth , are determined by use 
'normal lime girth x 

of measurements of the girths of chest, upper arm, fore arm, thigh, and 
calf and the widths of elbow and knee. Standards for each age and’sex 
are based on these same measurements. 


Relationship Between Fat and Limb Girth Indices and Nutrition Estimates 


The relationships between the McCloy fat and limb girth indices and 
the estimates of nutrition were also studied by the determination of the 
coefficients of contingency. The results were as follows: 

Fat indices and nutrition estimates - girls. 

Coefficient .608; S.E. ± .063. 

Fat indices and nutrition estimates - boys. 

Coefficient .696; S.E. ± .064. 

Limb girth indices and nutrition estimates - girls. 

Coefficient .277; S.E. ± .092. 

Limb girth indices and nutrition estimates - boys. 

Coefficient .269; S.E. ± .090. 


It will be noted that the coefficients for the fat indices and 
nutrition estimates were almost as high as those for the weight indices,, 
but that those for the limb girth indices and nutrition estimates were 
very low. 


McCloy Jtues 2 formulas far determining the fat index: 


Actual fat 

1 • Hormnl fat x 100. 


With this index the normal range is so to 120 inclusive. 


Actual fat minus normal fat 
2 - normal minus minimum 


x 100. 


Illth this Index the normal range Is 67 to 166 
Inclusive. 


i ln adolescent gLrls, or those past adolescence, the fat over the trochanters is measured by 
determining the »hip difference". (See XcClou, 9, p. 123). 

s XcCloy (lo. p. 52) also gives equations for the prediction of total normal trunk fat from 
body build measurements, but for general purposes recommends the use of overages for each age 
and sex. 
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Comparison of McCloy and Baldwin-Wood Weight Standards 

The second method used to study the validity of the determinations 
of normal weight was to compare the standard weights (according to both 
the McCloy and Baldwin-Wood standards) of pairs of children who were of 
the same sex and approximately the same height and age, hut widely dif¬ 
fering builds. An example of this type of comparison follows: 



Case 1 

Case 

2 

Sex 

F 

F 


Age 

9.99 

10.00 

Height 

52.3 in. 

51.9 

in. 

Chest girth 

54.8 cm. 

82.4 cm. 

Hip width 

20.6 cm. 

21.2 

cm. 

Knee width 

7.5 cm, 

8.3 

cm. 

Actual weight 

49.8 lbs. 

70.2 

lbs- 

Standard weight (McCloy) 

57.6 lbs. 

70.2 

lbB 

Standard weight (Baldwin-Wood) 

B2.0 lbs. 

62.0 

lbs 

Per oent over or underweight according to McC. 

-13.6 

0.0 


Per cent over or underweight according to B.-W. 

-19.7 

+13.2 


Nutrition estimate 

Poor 

Good 


Per oent over or under fat according to McC. 

-42.0 

- 1.4 



It will be seen that these girls differed especially in chest cir¬ 
cumference, yet by the Baldwin-Wood standards both should have weighed 
62 pounds. This would have made Case 1 19.7 per cent underweight and 
Casa 2 13.2 per cent overweight. Case 1 me definitely underweight but 
owing to her narrow skeleton she was not as much underweight as the 
Baldwin-Wood standard indicated. The McCloy standard. Which was 4.6 
pounds leas than the Baldwin-Wood, therefore seems more correct for this 
girl. Case 2 appeared to weigh the right amount, so the MoCloy standard 
again seems to be more correct. 

Height and Weight curves with Study of Weight Standards 

The third method of study was to plot the height and weight curves 
of a number of children for the 4-year period during which they were 
weighed a times. Curves showing the McCloy and Ealdwin-Wood standards 
were also plotted on each child's weight chart. These curves were of 
considerable value in studying the applicability of each standard to 
eaoh individual case. Figure 1 gives the height and weight curves for 
Case 2, whose measurements at the time of her first examination are 
given above. The following facts can be noted by a study of this 
figure; 

1. For this girl, whose skeleton was larger than the average, the 
McCloy standards apply much better than the Baldwin-Wood. 

2. With rapid gains in weight, such as occurred between ages 11.1 
and 11.7 and again between 12.1 and 12.7, the standards increase some¬ 
what more than would be expected for the gains in weight. At ages 11.7 
12.1 end 12,7 this girl is very Blightly underweight by the McCloy 
standards, although she appeared to be overweight. 


2i a 
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HEIGHT WEIGHT 




Figure l¥* Height and weight curves for Casa 2 showing McCloy and 
Baldwin-Wood, weight standards. 

3. With a weight loss of 3 pounds, such as occurred between ages 
12.1 and 12.7 there Is a corresponding decrease in the standard of 5.0 
pounds. 

McCloy Weight Standards for Subjects Gaining Weight or Overweight 

Since the Btudy of the McCloy weight standards for Case 3 (Figure 1) 
seems to Indicate that with a rapid Increase in weight there Is a ten¬ 
dency for the standards to Increase more than would be expected, a 
study was made of the weight and fat indices of 43 grade-school children 
and 66 college girls who were Judged by the writer to be "slightly over¬ 
weight" or "overweight". 6 Table 1 gives the distribution of subjects 
according to their weight indices weight x 100 ^ Tt be 

seen that among the "slightly overweight" subjects 100.0 per cent of the 
grade-school girls, 44.4 per cant of the grade-echool boys, and 73.6 per 
cent of the college girls had weight indices which McCloy considers with¬ 
in the normal range (96.00-107.99). Among the "overweight" subjects 
73.3 per cent of the girla, 40.0 per cent of the boyB, and 42.3 per cent 
of the college girls also had weight indices within-the normal range. 

fij-fte entire group examined Included 564 girls, 555 bop3. and 263 college girls. 
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TABLE 1 

DISTRIBUTION OF McCLOY WEIGHT INDICES OF GRADE-SCHOOL CHILDREN AND COLLEGE 
FRESHMAN GIRLS JUDGED AS "SLIGHTLY OVERWEIGHT" OB "OVERWEIGHT" 



Nutrition Estimates 

Weight Index 

SI if 

jhtly Overweight 


Overweight 


KSEB 

Boys 

Col. Girls 

Girls 

Boys 

Col. Girls 

122.00-123.99 
120.00-121.99 
118.00-119.99 



1 


1 

1 

116.00-117.99 






1 

114.00-115.99 



1 



2 

112.00-113.99 



1 

1 

2 

5 

no. 00-111.99 


3 

6 

2 

1 

2 

100.00-109.99 
ro£W-lT57r99 

— 

2(55-6%) 

r - 

1(23.8?) 

5 

1(26.7%) 

2 

2(60.0%) 
T -- 

1(17-7%) 

3 

104.00-105.99 

2 

2 

6 

1 

1 

1 

102.00-103.99 

2 


7 



5 

100.00-101.99 

2 


6 

2 

1 

1 

90.00- 99.99 

1 


7 

4 

1 


96.00- 97-99 

2(100.0%) 

J41-4%) 

(73-8561 

2(73.3 %) 

( 40 . 0 %) 

_i(42.2%) 

94 . 00 - 95.99 







Totals 

9 

9 

L * 

15 

10 

26 

% of total 
no, examined 

am 

sm 



1.8 

9.9 


TABLE 2 

DISTRIBUTION OF McCLOY FAT INDICES OF GRADE-SCHOOL CHILDREN AND COLLEGE 
FRESHMAN GIRLS JUDGED AS "SLIGHTLY OVERWEIGHT" OH "OVERWEIGHT" 



Nutrition Estimates 


* I FT" 

htly Overweight 


Overweight 

Fat Index 

Girls 

Boys 

Col. Girls 

Girls 

Boys 

Col. Girle 

200 . 00 - 204.99 

195.00-199.99 

190.00-194-99 





1 


105.00-189.99 





1 


100.00-164-99 




1 

1 


175.00-179-99 
170.00-174.99 
165.00-169.99 


1 

1 

1 

2 

1 

160.00-164-99 



2 



2 





2 


1 

150.00-154.99 


1 

1 

1 

2 

2 

145.00-149.99 


2 

2 

1 


3 

140.00-144-99 


1 

3 

1 


2 


2 

2 



1 

3 




4 



7 



2 

5 



3 




4 



1 

115-00-119.99 

1 


4 

1 



llO.OO-li 4.99 

1(44-1%) 

(9-0%) 

. 9183.31) 

1 ( 60 . 0 %) 

1490.0%) 

1(100.0%) 

105.00-109.99 

2 


4 

2 

1 


100.00-104.99 

1 


1 

1 



35=00- 99,_29 
90 . 00 - 94.99 

_(33-_3%L 

— 

1(113%) 

1 

2(33-3 £) 
1 

_ (1CLO%) 

-- 

85.00- 89.99 

2(22.2%) 


(2.4%) 

(6.7%) 



Totals 

9 

9 

42 

15 

10 

26 


220 
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Table 2 gives the distribution of the same subjects according to 
their fat indices (normal fat x 1 °°)» Of the "slightly overweight" 
grade-school girls, 33.3 par cent had fat indices between 95.00 and 
109,99 (a range chosen by the writer to correspond more closely with the 
normal weight range than the 90-120 used by McCioy). None of the 
"slightly overweight" boys and only 14.3 per cent of the "slightly over¬ 
weight" college girls had indices within thiB range. Among the "over¬ 
weight" subjects 33.3 per cant of the girls, 10.0 per cent of the boye, 
and none of the college girls had fat indices within the chosen norml 
range. 

To summarize ths data given in Tables 1 and 2: while 63.1 per cent 
of the "slightly overweight" and "overweight" subjects had weight indi¬ 
ces within the normal range (96.00-107.99), only 13.5 per cent bad fat 
indices within the chosen normal range (95.00-109.00). Therefore, even 
allowing for some probable errors in the Judgment of overweight (aB in 
the case of the grade-school girls) and for ths possibility that some of 
the subjects who appeared to be overweight were merely overfat and poor 
in muscular development. It appears that the McCioy weight standards for 
overweight subjects are somewhat high, thus giving low weight indices. 

Position of Weight Standards for Fat Children, on Wetzel Grid Charts 

In connection with the above discussion of weight standards for fat 
children it may be stated that the McCioy normal welghts7 (and actual 
heights) for the subjects Judged as "slightly overweight" or "overweight" 
were plotted on the Wetzel (12) grid charts .8 For 38 of the subjects 
the points fell in channel A 4 , which is used by W 6 tzel to classify 
children as obese. Although some of the 26 had large frames, it does 
not seem passible that all of them had skeletons large enough to place 
them normally in channel A 4 , instead of A 3 or A 2 which Wetzel uses to 
classify children as stocky. 

McCioy Weight Standards for Subjects Losing Weight or Underweight 

A study of the McCioy weight standards for Case 2 (Figure 1) also 
shows that with a weight loss there is a decrease in the weight stand¬ 
ard, Since a child's skeleton would not decrease in size, no matter 
what the weight loss, it appears that this decrease must be due to an 
inadequacy in the method of determining the standard. 

In order to determine the frequency with which a decrease in the 
weight standard occurred when there was a weight Iobs, a Btudy was made 
of all of the changes In the standard which accompanied weight losses 
during a 6 -«ionth period. During the 4-year study of the Newport chil¬ 
dren there were 23 instances of weight loss, 9 of which were accompanied 
by a decrease in the McCioy weight standard. It should be stated, how- 

^Instead of the actual weights. 

s These c/iarta have been published for use In foil Dying a child's progress In growth and for 
determining hla body build, developmental level, arid basal metabolism. Information to be secured 
from the grid Is all obtained from measurements of height and weight alone. Wetzel apparently 
proposes that the physician's Judgment be relied on to determine whether or not the child Is de¬ 
veloping along the correct channel, as indicated on the grid chart. 
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ever, that In moat cases this decrease ms very slight (average 1.3 
lbs.). 

Since the McCloy weight standards show this tendency to decrease 
when there is a weight loss, a study was made of the weight and fat 
indices of the 237 grade-school children and 65 college girls viho were 
Judged by the writer to have fair or poor nutrition. Table 3 gives the 
distribution of these subjects according to their weight indices. It 
will be seen .that among the subjects Judged "fair", 11.0 per cent of the 
grade-school girls, 33.0 per cent of the boys, and 30.2 par cent of the 
college girls had normal weight Indices. Of the subjects Judged "poor" 
3,1 per cent of the grade-school girls and 37.5 per cent of the boys had 
normal indices. It should be stated, however, that some of the children 
were rated "fair" or "poor" on account of defects other than apparent 
underweight and thus were among those with normal weight indices. 

TABLE 3 

DISTRIBUTION OF McCLOY WEIGHT INDICES OF GRADE-SCHOOL CHILDREN AND CO LLE GE 
FRESHMAN GIRLS ESTIMATED AS HAVING FAIR AND POOR NUTRITION 



Nutrition Estimates 


Fair 1 

Poor 

Weight Index 

Girla 

Boye 

Col. Girls 



Col.Girls 


— 

-- 

_ l(h 62) _ 

— 

. K12- SSL 

—- 



1 

1 






1 

1 


1 



2 

7 

3 


1 



2 

10 

6 





6(11.0$) 

16(31.02) 

8(30.2?) 

. 1(3.12) _ 

. 1I3JZ- 5?L 



10 

i r 

7 

2 

l ^ 



IB 

26 

21 

1 

1 



17 

16 

8 

3 

2 



9 

8 

5 

7 


1 


19 

3 

1 

5 




4 



3 


1 


2 


1 

3 




1 



2 




1 



1 







3 




(89.0$) 

(67.0$) 

(68. 2%) 

1(96.9$.) 

( 50 . 0 %) 

(100.0% 

Totals 

91 

106 

63 

32 

8 

2 

% of total 
no. examined 

16.1 

19.1 

24.0 

5.7 

1.4 

.8 


Table 4 gives the distribution of subjectB according to their fat 
indices. Of thoee rated "fair", 5,5 per cent of the girls, 7.5 per cent 
of the boyB, and 12.7 Per cent of the college girls had fat indices 
within the normal range chosen by the writer (95.00-109,99). 

To summarize the data given in Tables 3 and 4: while 22.5 per cent 
of the subjects Judged "fair" or "poor" had normal weight indices, only 
7 per cent had fat Indices within the chosen normal range. It therefore 
appears that the McCloy weight standards for underweight subjects are 
somewhat low, giving high weight indices. 
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TABLE 4 

DISTRIBUTION OF McCLOY FAT INDICES OF GRADE-SCHOOL CHILDREN AND COLLEGE 
FRESHMAN GIRLS ESTIMATED AS HAVING FAIR AND POOR NUTRITION 



Nutrition Estimates 


Fair ' 

Poor 

Fat Index 

Girls 

Boys 

Col. Girls 

Girls 

Boys 

Col. Girls 

145.00-H9.99 
140.00-144-99 
135.00-139-99 



1 




130.00-134-99 

125.00-129-99 

120.00-124-99 

li 5 .OO-li 9.99 
110.00-114.92. 


I 

1C3-2%L 




105.00-109.99 


1 

2 




100.00-104-99 

1 

2 

1 




95.00- 99-99 

4(5-5%) 

5(7. 5%) 

5(12.7%) 




9(7.00- 94-99" 

2 

20 

11 


1 


85.00- 89.99 

7 

<2 

11 


2 


80.00- 84-99 

18 

25 

10 

3 

3 


75.00- 79.99 

28 

26 

13 

5 

1 

1 

70.00- 74.99 

22 

5 

4 

5 

1 

1 

65.00- 69.99 

9 


3 

11 



60.00- 64.99 



1 

6 



55.00- 59.99 

(94.5%) 

( 92 . 5 %) 

( 84 . 1 %) 




Totals 

91 

106 

63 

|3?_ 

|B 

1 2 


Possible Explanations for Increases and Decrease? in Weight Standards 

The above mentioned increases In weight standards which may accompany 
increases In fat, and decreases which may accompany decreases in fat, can 
be partly explained as due to the fact that the McCloy method does not 
always allow for accurate correction of the chest circumference measure¬ 
ments for fat. In Individuals gaining in fat there la an increase not 
only In the subcutaneous fat which can be measured with the fat calipers, 
but also In the fat of the deeper muscle tissues, which cannot be meas¬ 
ured. The chest circumference measurement is corrected only for sub¬ 
cutaneous fat and the use of too high a chest circumference gives too 
high a standard weight. A slight error Is also introduced by using a 
knee width which Is uncorrected for fat. 

The opposite situation exists In the case of a child who Is losing 
weight. Fat Is lostS j n both superficial and deep tissues, but cor¬ 
rection Is made only for the subcutaneous fat which can be measured with 
the fat calipers. This gives too low a cheBt circumference and too low 
a weight standard, 

As suggested by Dr. McCloy, another factor which may cause errors In 
fat measurements Is the fact that when a thick layer of fat la being 
measured there Is high tension on the spring In the subcutaneous tissue 
calipers. This tends to give too low a fat measurement, which results 


9jn extreme cages of weight loss muscle mu also decrease. TUts uould also influence Me 
cheat circumference measurement to sorce extent. 
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in too high a corrected chest circumference and too high a weight stand¬ 
ard. In the measurement of a very thin layer of fat the opposite situ¬ 
ation may exist. Less tension on the spring tends to give too high a 
fat measurement, which results in too low a corrected chest circumference 
and too low a weight standard. 

Comparison of McCloy and Pryor Weight standards 

The above mentioned inaccuracies of the McCloy weight standards for 
markedly ovarfat and emaciated individuals made it seem desirable to 
compare the McCloy and Pryor standards on a group of identical subjects. 
The necessary measurements had been taken by the writer on the previously 
mentioned group of 263 college freshman girls. Table 5 gives the results 
of this comparison. It will be noted that in the majority of cases the 
McCloy standards were lower than the Pryor. Also, it was found that 
when the McCloy standards were lower the average deviation between 
standards was 6.45 aB against 3.27 when the Pryor standards were lower. 
For markedly underweight subjects the higher Pryor standards would prob¬ 
ably be more nearly correct but in the slightly underweight, normal, and 
overweight groups the lower McCloy standards would seem to be more ade¬ 
quate . 


TABLE 5 

DISTRIBUTION OF McCLOY WEIGHT INDICES OF COLLEGE FRESHMAN 
GIRLS ACCORDING TO RESULTS OF A COMPARISON 
OF McCLOY AND PRYOR STANDARD WEIGHTS 


Weight Index 

McCloy Weight 
Higher 

McCloy Weight 

Lower 

115.01 and above 
(overweight) 

0 

3 

108.00-115.00 
(al. overvteight) 

9 

. 

Z2 

96.01-107-. 99 

(normal) 

49 1 

100 

96.00-94,00 
(si, underweight) 

7 

14 

93-99 and below 
(underweight) 

15 

44 

Totals 

80 

183 


Value of McCloy Method 

In the writer ’b opinion the McCloy method for determining normal 
weight warrants the time required to make the necessary measurements and 
calculations, since the standards are apparently more reliable than any 
at present available. It may be said, however, that the low correlation 
obtained between limb girth Indices and nutrition estimates, Indicates 
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that this Index is not of sufficient value to warrant the expenditure oi 
time required to secure it. In the majority of individuals the deter¬ 
mination of the weight and fat Indices provides the information necessary 
to determine whether or not there la a normal distribution of muscle and 
fat. The omission of the limb girth measurements would also simplify 
the procedure of taking the measurements, since children would not have 
to wear a one piece examining gown. With the omlBslon of the thigh girth 
measurement, both girls and boys could wear trunks with an elastic top 
which could be slipped down over the hips. In addition, girls could 
wear a short cape around the shoulders. 

Following are the measurements necessary for determining the weight 
and fat indices: standing height, weight, chest circumference at xiphoid 
level, bi-illac hip width, knee width, fat-chest front, fat-cheat back, 
fat-supralllac, and fat-abdominal. The taking of these measurements re¬ 
quires about 8 minutes and about the same length of time is needed to 
make the necessary calculations of the two indices for each subject, 

SUMMARY 

The use of the McCloy method for the determination of normal weight 
in a 4-year study of grade-school children and in a group of college 
freshman girls has shown that the method gives results which appear 
reasonably accurate except in markedly overfat or emaciated individ¬ 
uals.!- 0 
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AN ACOUSTICAL STUDY OF THE PITCH OF INFANT HUNGER WAILS 
GRANT FAIRBANKS 1 


This paper reports an acoustical investigation of the pitch of ex¬ 
perimentally induced hunger wails 2 produced by the author 'b male infant. 

In brief, the experimental situation was this: On the consecutive 
monthly birth dates for the first 9 months of life the regular 2 o'clock 
afternoon feeding period ms withheld, the infant was brought into the 
recording laboratory and placed before the 1 microphone. After wailing 
vocalization was approximately continuous, a condition which was reached 
between 15 minutes and li hours after placement before the microphone, a 
4 minute phonograph recording was cut. This recording was subjected to 
acoustical measurement. 

The characteristics of the infant show him to have been a suitable 
subject for this type of experimentation. The delivery was full-term, 
normal and easy. The birth weight was 7& pounds, which is approximately 
average for male Infants in the Middlewest. According to a periodic se¬ 
ries of anthropometric and psychological measurements made by the Child 
Welfare Research Station and the Department of Pediatrics at the State 
University of Iowa, which measurements will not be presented in detail, 
the infant grew and developed within the average range. He was breast¬ 
fed, had no digestive disturbances, and, in fact, no illnesses of any 
kind during the entire 9-®onths period of measurement. Of especial 
pertinence to this study is the fact that he rarely cried, and, in gen¬ 
eral, gave every superficial evidence of being an unusually comfortable 
and happy infant. It should be emphasized that on none of the 9 record¬ 
ing occasions was he wailing at the time of being brought into the labo¬ 
ratory. 

Acoustical analysis of the pitch of the recorded hunger walls was 
accomplished by means of an instrument for phonophotography and funda¬ 
mental frequency measurement from phonograph recordings, most recently 
described by Cowan (2). The over-all error of this method of frequency 
measurement la approximately 0.5 per cent, or 0.04 tone. Within each 4~ 
minute recording, 6 equally spaced, 10-second intervals were photographed, 
supplying for measurement, thus, 60 seconds from each recording, a total 
of approximately 9 minutes for the entire period.3 

I. RESULTS 

Figure 1 presents graphs of frequency distributions of the pitches 
used. These are similar to conventional frequency polygons, except that 

^From the Department of Speech, state bntvera Lty of low. 

s Ho brief la held for the description of the vocalizations aa "hunger mils," nor does It 
seem to be fruitful to speculate about the degree to vhtch lhep reflected feor, anger, or any 
other offeettue state. The term la used to refer conveniently to the crying which occurred under 
the conditions described. 

3,The process of measurement Is lahorlous, and., if these samples appear to be small. It may be 
mentioned that past studies of speech haue customarily measured Internals of from 4 to 30 seconds 
In duration. 4s a matter of fact, the data reported above Involved the individual consideration 
of more than 170,000 sound waues. 
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AGE IN MONTHS 




Figure 1. Frequency distributions of the pitches used. 


the variable being measured Is shown along the vertical axis which is the 
equal-tempered musical scale. The abscissa, In the case ol each distri¬ 
bution, Is percentage of cases, making the distributions mutually com¬ 
parable as to shape. The means are Indicated by horizontal lines. A 
composite distribution of all pitches measured during the entire 9-montha 
period Is shown at the left, while distributions for the consecutive 
monthly measurements comprise the balance of the figure. In Table 1 are 
presented the data computed from the distributions. 

The major results of the study, which may be observed in Figure 1 and 
Table 1, fall Into two divisions; 1) the general pitch characteristics of 
the walls; 2) changes in these characteristics during the time Interval 
considered. 

General Pitch Characteristics of the Hunger Walls 

The mean of the composite distribution Is seen to be 556 cycles per 
second. This is more than one octave higher than the central tendency 
of the average adult female speaking voice, and more than two octaves 
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TABLE 1 

MEASUREMENTS OF FREQUENCY AND PITCH 



2 

3 

A 

5 

6 

7 

a_ 

? 


Mean (^) 

556 

373 

415 

485 

585 

814 

607 

6oo 

706 

640 

Lowest Frequency (oj) 

63 

153 

63 

89 

214 

229 

206 

150 

134 

207 

Highest Frequency (■%,) 

2631 

388 

947 

2120 

1495 

2387 

1487 

2348 

2329 

2631 

Moan (tones + 16.35^) 

30.7 

27.3 

28.2 

29.5 

31.2 

34.0 

31.5 

31.4 

32.0 

31.9 

S, D. (tones) 

4.6 

2.3 

3-1 

3-7 

3-3 

5.7 

3-3 

5.5 

4-7 

4.3 

Total Range (tones) 

32.6 

15.3 

23.5 

2.7.5 

16.9 

20.4 

17.2 

23.9 

24.9 

22.3 

90# Range (tones) 

15.8 

8.2 

9.0 

12.2 

11.3 

16.1 

10.3 

15.8 

16.0 

14.0 


higher than that of the average adult male. 

The lowest frequency measured during the entire period was 63 c.p.s., 
approximately two octaves below middle C. Values thlB low are reasonably 
common in average adult male speech, and it is not unusual for concert 
basses to sustain such tones. In fact, some choral basses are reported 
to be capable of singing tones one octave lower. It is somewhat sur¬ 
prising, however, to discover frequencies of this order produced by an 
immature infant larynx. It should be pointed out that this is not one 
isolated measurement, but that the distribution is more or less continu¬ 
ous from the mean down (see Figure 1). 

At the upper end of the distribution the highest frequency measured 
was 2631 c.p.s. This tone is approximately one octave higher than the 
top notes sung by such a coloratura soprano as Lily Pons in the Bell 
Song , the Quartet from Rlgoletto , etc. Very few singers have been re¬ 
ported to be capable of singing tones of the frequency measured, more 
than 3 octaves above middle C. 

These extreme values, encompassing, as has been shown, the lowest 
notes of the bass and the highest notes of the coloratura, provide a 
total range during the period of 32.6 muBical tones, or somewhat in ex¬ 
cess of 5 octaves. This may be compared to the maximum singing range of 
the adult, usually found to be in the neighborhood of 18 to 20 tones, or 
approximately 3 octaves, on the average. 

Changes in the Pitch Characteristics of the Hunger Walls 

Inspection of the monthly means in Figure 1 and Table 1 shows that 
there is a rapid and consistent rise throughout the first half of the 
period, followed by irregular but smaller changes thereafter, which form 
what, might be termed a plateau at this higher level. It will be noted 
that these changes in central tendency cover the wide range of 6.7 tones, 
or more than one octave. The shape of the distributions Is also seen to 
change. From a comparatively normal distribution at one month, the 
variability is seen to increase and the distributions to become more 
irregular. Again this change is rapid throughout the first half of the 
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period. Attention should be called to the rather prominent secondary 
peaks to be seen at the upper ends of the distributions during the last 
part of the period. 

In order to assist visualization of the changes, four of the measures 
from Table 1 are graphed In Figure 2. The top curve of variations In the 
mean pitch level shows the positively accelerated rise followed by the 
plateau, features which have been described above. The second curve, 
that of the total pitch range. Is seen to -vary somewhat sporadically. 
Because this unreliable measure of variability Is affected by a few 
isolated cases, the data plotted In the third curve were computed. This 
measure, which has been termed the "90 per oont pitch range, 11 is, for 
any given sample, the range of pitch which subtends the median 90 per 
cent of the cases. In other words, it Is the difference between the 
ninety-fifth and the fifth percentiles of the frequency distribution. 

The variations In this measure are seen to be more, regular, and to be 
not dissimilar to the variations of the mean. The changes in the stand¬ 
ard deviation, shown in the fourth curve, are observed to correspond 
even more closely to the variations of the mean. 

In summary, the changes during the first 9 months were found to con¬ 
sist of 1) a large and rapid rise in the central tendency of the pitches 
used during the first half of the period, followed by a more or less 
consistently high level thereafter; 2) concomitant changes in pitch 
variability. 



Figure 2. Variations in pitch characteristics during the nine- 
months period. A: Hean pitch level in tones above 16.35 c.p.s. B; 
Total pitch range in tones. C: 90 per cent pitch range in tones. 

D: Standard deviation in tones. 
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II. DISCUSSION 

The available data afford no basis for the restrictive eelectlon of 
ary single factor, or group of factors, aB responsible for these changes 
in the hunger'walls. It is known that the growth of the larynx during 
the first year of life is normally very rapid, probably more rapid than 
during any other post-natal year, with the possible exception of the 
fifteenth in the male. There is no reason to believe that the BUbJect 
of the present study is markedly different from the average infant in 
this respect. Presunably a feature of the laryngeal growth is an in¬ 
crease in the length and thickness of the vocal folds, a change which 
accompanies normal pre-adult growth. Differences in these respects also 
distinguish male from female larynges and are the major factors in the 
vocal pitch differences between the sexes. Since, other variables con¬ 
stant, increases in length and thickness lower the natural frequency of 
a vibrator, a progressive lowering of the pitch level, aB In the case of 
the change from childhood to maturity, might be expected. Instead, as 
has been shown above, the change in the central tendency of the hunger 
.wails was generally upward during the first half of the period. In other 
words, the direction of the observed change in pitch level waB incon¬ 
sistent with the presumed change in length and thickness of the vocal 
folds. As has been suggested, length and. thickness probably determined, 
or at least limited, the general pitch level of the entire' period; since 
presumably they changed rapidly, their influence may not be overlooked 
in an explanation of the vocal changes during the period. However, in 
view of this Inconsistency, it seems reasonable to conclude, by elimina¬ 
tion, that the observed change in pitch level was primarily a function 
of variation in vocal fold tension rather than of variation in length 
and thickness. 

If this analysis be accepted, then a progressive increase in the 
tension of the laryngeal musculature during the first half of the period 
may be inferred and requires explanation. This increase might be related 
to certain psychological conditions. Such conditions constant, however, 
it might reflect simply an increase in the capacity to exert muscular 
tension in and adjacent to the larynx. This suggestion would be con¬ 
sistent with the fact that the average Infant undergoes very rapid 
neuro-muecular development during the first half year of life, and it 
would provide an explanation for the rlBe in pitch during the first 5 
months. It is not necessarily incompatible with the approximate plateau 
during the balance of the 9-months period. The latter might be inter¬ 
preted to result from marked negative acceleration of neuro-muscular 
development (which is believed to occur at about that age) coincident 
with lass negatively accelerated continuation of dimensional growth, in 
a like manner the changes in pitch variability may be explained. 

Nevertheless, it would be difficult to defend an exclusively growth- 
and-development interpretation. It may have been observed that the 
curves depicting the pitch changes are remarkably similar to previous 
plottings of data secured during the establishment of conditioned re¬ 
sponses. This similarity does not prove, per se, that a process of 
conditioning or learning was going on. In the light of what is known of 
Infant behavior, however, It is not unreasonable to suggest this as a 
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possibility. One measure of the goodness of conditioning is the magni¬ 
tude, amplitude or vigor of the response. Anrep (1), for example, mea¬ 
sured the amount of salivary flow per unit of time, while Hilgard and 
Marquis (4) and Hilgard and Campbell (3) recorded the amplitude of re¬ 
flex eyelid movement. The measurements made in the present Btudy may be 
considered comparable in the field of vocal response.4 hiking allowance 
for variations in drive (e.g., hunger), and for the fact that one sub¬ 
ject only was studied, the changes in vocal pitch are such as would be 
predicted on a conditioning or learning hypothesis. It may be added that 
conditioning phenomena, if present, do not, of course, preclude such con¬ 
current operation of other variables as has been discussed above. 
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^Vocal Intensity night have been an even better measure of the ulgor of a vocal response, but 
the available recording equipment waa Incapable of handling the extreme Intensity range, 



THE EFFECT OF SOCIAL GROUPINGS UPON THE 
LANGUAGE OF PRESCHOOL CHILDRENl 

RUTH M. WILLIAMS AND MARION L. MATTSON 

Children's language development has been studied from many angles 
but there has been little work done on the Important factor of the re¬ 
lationship between children's verbal responses and the number of child 
and adult companions. Since language is primarily a response to a 
social situation, is intended to convey meaning to some other person, 
the presence of other people in the environment would aaam to have an 
influence upon the quantity and maturity of language activity. 

This study Is an attempt to determine what Is the effect of Increas¬ 
ing the size of the play group of nursery school children upon their 
language. 


PREVIOUS INVESTIGATIONS 

In order to study the social behavior of children which le expressed 
by language, various experimental methods have been worked out. Piaget 
( 7 ) made an Intensive study of the language of two children under ordi¬ 
nary home conditions where there was no attempt to control the situation. 
The language records, of these children were classified according to 
different types of social and egocentric speech. McCarthy (5) recorded 
50 verbal responses for each of 140 children when they were exposed to 
the same play materials In an experimental situation. In this study a 
modified form of Piaget's classification waa used. 

Fisher (2) analyzed stenographic records of large samples of language 
expression of 72 children In a natural nursery Bchool situation. When 
acceptably high reliability on the Piaget classification could not be 
obtained, a'speclal classification waB worked out by dividing language 
Into the four following categories: self as the subject, other person 
as the subject, a thing as a subject, and non-verbal language. Fisher 
found that the use of structurally complete sentences increased rapidly 
up to the beginning of the fourth year, thereafter the ratio of complete 
and Incomplete sentences remained constant. 

Studies have been made in which all-day conversations were analyzed 
according to parts of speech. Investigators generally agree that there 
Is a marked decrease in the percentage of nouns and a corresponding in¬ 
crease In percentage of verbs during the preschool years. Verbs Increase 
from 14 to 25 per cent; adjectives almost double; adverbs show no con¬ 
sistent. tendency with age never exceeding 9 per cent. Pronouns gain 
from 10 to 20 per cent up to the age of 30 months and then remain con¬ 
stant. Prepositions and conjunctions appear late and do not form an 
Important part of the child's vocabulary (8). 


1 The study uas made In partial fulfillment for the requirements of a Hosier's defree at 
Purdue Drivers tty, Lafayette. Indiana. The uiorft was directed by Dr. Hatteon. 
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METHODS 


Subjects 

Subjects ware 6 children attending the nursery school at Purdue 
University. The group consisted of 3 boys and 3 girls, who ranged in 
age at the beginning of the experiment from 43 to 46 months and with I. 
Q.'b from 104 to 116 on the Minnesota Preschool Scale. These children 
had all been In nursery school the previous year so were familiar with 
the environment and each other. They were accustomed to being invited 
Into the experimental room to "play games", a procedure to which they 
usually looked forward with eagerness. 

Recording Machine 

Ten minute language records were secured by means of a Fonda Re¬ 
corder 2 which transcribed upon acetate tape all verbal responses that 
occurred within the room. It was thus possible to obtain an accurate 
record of the language responses of the entire group of subjects at the 
same time,3 

Experimental Set-up 

An experimental play situation was set up in a small room adjoining 
the nursery Bchool. This was equipped with a low table and chalrB and a 
cabinet containing such toys as a small doll family, rubber animals and 
trucks, blocks, pencils and pads, toy telephone and picture books. It 
was felt that such a wide range of play materials would hold interest 
for each child. There were also pictures on the wall and a bowl of 
goldfish. The recorder was placed behind a Bcreen in such a way that it 
could be operated by the experimenter but was not visible to the subjects. 

Each child had a turn to play freely with these materials alone, 
alone with the experimenter, and in a group composed of one other child 
and the experimenter, and also In a group composed of two other children 
and the experimenter. As all possible combinations of children were 
utilized each child was in the play situation for 17 different 10 minute 
periods. In all, there were 47 ten minute language records, or a total 
of 470 minutes of language records. 

ANALYSIS OF LANGUAGE RESPOIBES 

The language responses were transcribed on paper and arranged into 
sentences, a natural pause on the record Indicating what constituted a 
sentence. The language responses were then analyzed according to the 
four following classifications: type of sentence, parts of speech, 
social usuage, and a modification of Plaget'a functional analysis. 

Analysis I - Type of Sentence 

1. For this study, a complete sentence was defined as any sentence 
which has a complete meaning for the child. It may be structurally 
Incomplete. 

'Manufactured by the Fonda Corporation, New lark city. This was an experimental design and 
Is not In commercial productlon- 

3 Jn order to Chech the accuracy of the record transcribed from the acetate film the investL- 
tator, after an Interval of 3. months, again transcribed all of the records of a single child In 
the study and found a 93 per cent agreement ulth her first record for that child. 
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2. Each sentence web classified either as a complete sentence or an 
Incomplete sentence. At the same time, the number of wordB in the 
sentence ms counted. 

3. Contractions were considered aB one word. 

4. Dashes indicated pauses. 

6 , Names of people, such as John Smith, were one word, 

6 . hyphenated words were one word, 

7. Infinitives and participles were counted aa one word. 

Analysis II - PartB of Speech 

The definitions for the parts of speech were taken from a standard 
English text hook (1). 

Analysis III - Social Usage 

1. Parallel speech: A child talks to himself when someone else is 
in the room. When a child telephones to someone else outside the room, 
it is a parallel speech. 

2. Social speech: One child talks to another, exchanging IdeaB, 
asks a question and either gats or receives an answer, etc. When a 
child talks on a telephone to someone in the room, it is social Bpeech. 

3. Monologue: One child talks to himself aB if thinking out loud. 

No one else Is in the room. 

4. Each sentence was classified as parallel speech, social speech, 
or monologue. 

5. Each sentence received only one classification. 

Analysis IV - Piaget's Analysis 

A. Socialized Speech 

1. Friendly Intercourse is an exchange of thought or ideas of 
two or more people. It is a friendly conversation directed 
to someone or giving out information for the benefit of 
someone. 

2. Criticism includes all remarks about the behavior of a 
thing or person. 

3. Commands, request, and threats are all wishful words. 

4. Questions are any remarks that definitely require an 
answer from the hearer. 

6 . Answers are all answers to real questions or commands. 

B. ' Ego-centric Speech. 

1. Repetition is the repetition of words or syllables for the 
pleasure of talking; with no thought given of talking to 
anyone. 

2. Monologue occurs when a child talks to himself as though 
thinking out loud. 

3. Dual or collective monologue occurs when an outsider is 
associated with the action or thought of the moment, but 
is expected neither to hear nor to understand what is 
said (7). 


235 



WILLIAMS AMD MATTSON: SOCIAL GROUPINGS AMD LANGUAGE 


RELIABILITY 

Reliability of Scoring 

To test the reliability of the scoring of the -various categories 
Into which language responses were divided, 6 persons, all members of the 
Nursery School staff, rated one-tenth of the records after a brief prac¬ 
tice period. The transcribed sentences were analyzed Individually by 
each one of the raters who followed the same directions that the experi¬ 
menter had used. 

The scores of ths 0 Judges were arranged in rank order and, by ubs 
of the Spearman rank method, each rater's Bcore was correlated with that 
of every other rater. 

As shown by Table 1, there was a wide range of reliability coeffi¬ 
cients, but for the most part they were high. The categories of parallel 
speech under Social Usage, and adjectives and articles under PartB of 
Speech showed a definite nsed for a longer or more thorough practice 
period for the judges or a more rigid definition of the terms. Of the 
33 medians of coefficients 27 were 1.00 and only 4 fell below +.85. 

Fisher's study (2) rejected the classifications of dual monologue and 
monologue in Piaget's analysis because her judges were so unreliable. 
Median correlation-of the Judges of the present study range from +.90 
to +1.00 which seems sufficiently high to permit the use of Piaget's 
intensive interpretation. 


RESULTS 

Tables 2 and 2-A are based on records for the ten minute periods 
regardless of whether or not conversation occurred. The following 
tables consider only the instances in which conversation took place. 

In evaluating these tables It should be pointed out that percent¬ 
ages in column (D) were somewhat lowered because two of the children did 
not talk at all during 4 of 20 ten minute periods. In all other periods 
in this study, every child spoke at least a few words. 

Analysis I - Type of Sentences 

From an examination of Table 2 one can see that the largest average 
number of sentences, 30.53, occurred when two children were In the ex¬ 
perimental room with the observer. We find that the highest average 
number of words In a sentence, 4.16, also occurred when two children and 
an observer were together. The average number of words per sentence re¬ 
mains almost constant as the size of the group Is Increased and Is in 
substantial agreement with other studies. Smith (9) found an average 
of four words per sentence at the age of 3& years; while Strang (10) 
reports an average of three and seven-tenths words at the same age. 

The greatest amount of talking occurred when there were one or two 
children In the room at the same time. While the differences are not 
great, the analysis reveals a slight tendency for the group of two sub¬ 
jects and an adult to be more talkative. In this combination it is 
Interesting to note that every child talked some; whereas In the largest 
group, 36 per cent of the time respectively, a child did not talk at 
all. 
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TABLE 1 

MEDIAN AND RANGE OF RELIABILITY COEFFICIENTS OF THE SIX JUDGES 
ON EACH TYPE OF CLASSIFICATION 


Classification _ Media n Range 

Type of Sentence 

Complete sentence. + 1.00 .+ 1.00 to +1.00 

Incomplete sentence. + .85.+ .85 to +1.00 

Number of Words in a Sentence 

One word ... 

Two words . 

Three word 6 ..... 

Four words . 

Five words . 

Six words ....... 

Seven words . 

Eight words . 

Nine words . 

Twenty-five words 

Parts of Speech 

Noun. 

Pronoun . 

Verb. 

Adverb .......... 

Adjective. 

Conjunction . 

Article .. 

Interjection .... 

Preposition . 

Play word . 

Social Usage 

Monologue... + 1.00 + 1.00 to + 1.00 

Parallel speech .. + .60 + .60 to + 1.00 

Social speech .. + 1.00 + 1.00 to + 1.00 

Piaget's Interpretation 

Friendly intercourse 

Criticism ..._ 

Command .. 

Questions . 

Answers . 

Repetition.. 

Monologue . 

Dual Monologue . 


+ 1.00 . + - 7 U to + l.OQ 

+ 1.00 . + 1.00 to + 1.00 

+ 1.00 . + 1.00 to + 1.00 

+ 1.00 . + 1.00 to + 1.00 

+ 1.00 . + -60 to + 1.00 

+ 1.00 . + 1.00 to + 1. 00 

+ 1,00 . + -90 to + 1,00 

+ 1.00 . + 1.00 to + 1.00 


+ 

1.00 . 

. + 

1.00 

to 

+ 

1.00 

+ 

1.00 . 


1.00 

to 

+ 

1.00 

+ 

1.00 . 


.90 

to 

+ 

1.00 

+ 

1.00 . 


1.00 

to 

+ 

1.00 

+ 

.60. 


.10 

to 

+ 

1.00 


1.00 . 


1.00 

to 

+ 

1.00 

+ 

.40 . 


.40 

to 

+ 

1.00 

+ 

1.60 . 


.60 

to 

+ 

1.00 

+ 

.90 . 


.90 

to 


1.00 


1.00 . 


1.00 

to 

+ 

1.00 


+ 1 . 00 .+ 1.00 to + 1.00 

+ 1.00 .. 1.00 to + 1.00 

+ 1.00 . .10 to + 1.00 

+ 1.00 . + 1.00 to + 1.00 

+ 1.00 .. 1.00 to + 1.00 

+ 1.00 . + 1.00 to + 1.00 

+ .60 + . 60 to + 1 . 00 

+ 1.00 . + 1.00 to + 1.00 

+ 1.00 . + 1.00 to + 1.00 

+ 1.00 . + 1.00 to +1.00 
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TABLE 2 

TYPE OF SENTENCE 


(A) 

Alone with 
Experimenter 
(B) 

Two Children 
and Experimenter 
(C) 

Three Children 
and Experimenter 
(D) 

Total numbeT of 
children participating 

6 

6 

6 

Number of situations 

6 

15 

20 

Average number of 
words for the ten 
minute period per child 

126 

127 

116 

Average number of 
words per sentence 

4-07 

4.18 

3.99 

Average number of 
complete sentences 

28.66 

29-87 

22.78 

Average number of in¬ 
complete sentences 

.16 

.35 

.21 

Average total number 
of sentences 

28.82 

30.53 

22.99 




TABLE 2A 





STATISTICAL SIGNIFICANCE OF ANALYSIS OF TYPE OF SENTENCE 



E 

l-C 

B-D 

C-D 


t 

per cent 

t 

per cent 

t 

per cent 

Average No. of words 
for the ten minute 
period per child 

4.01 

1 

3.35 

2 

2.54 

5 

Average No. of 

Warns per Sentence 

.130 

90-100 

.115 

90-100 

.126 

90-100 

Average No. of 

Complete Sentences 

3.34 

2 

3-56 

1-2 

2-43 

5-10 

Average No. of 
Incomplete Sentences 

.128 

90-100 

.131 

90-100 

.131 

90-100 

Average Total No. 
of Sentences 

3.32 

2 

3.34 

2 

2.00 

10 
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The average number of words per child for the ten minute period was 
almost constant 116, 126, and 127, In the three situations. 

In an effort to determine whether the differences of the means of 
the various sized groups were significant, the "t" statistics (4) were 
calculated for each difference. Results as large as thoee that appear 
in the accompanying tables occur by chance only the percentage of the 
time Indicated in the various columns. From observing Table 2A, we 
notice that the "t" scores under "average number of words per sentence" 
and "average number of incomplete sentences" are not reliable but that 
the results of the other categories are highly reliable. 

Analysis II - Parts of Speech 

This study agrees with previous studies in the frequency of the 
different partB of speech used. Nouns and pronouns when added together 
were most frequent, verbs came next, adverbs and. adjectives followed. 

The other parts of speech were of minor importance In the vocabulary of 
this group of children Si years old. Percentages of the various parte 
of speech remained relatively constant regardless of the size of the 
group except In the case of adjectives which decreased and adverbs which 
increased as the size of the group increased. Apparently children of 
this age describe action more than things as the size of the group in¬ 
creases. The averages for the remaining parts of Bpeech seem to be 
quite consistent for the various sized groups. Play words such as "gee, 
gee", "boobe", and "pooly wooly" tend to decrease m frequency as the 
size increased. 

Low percentages based upon "t" scores In Table 3A indicate that in 
general, differences found between parts of speech in different social 
groups are true differences not due to chance. Twenty-four of the 30 
differences would occur by chance from one to ten times In a hundred. 


TABLE 3 

PARTS OF SPEECH 


(A) 

Alone with 
Experimenter 

6 situations 
(B) 

Two Children 
and Experimenter 

15 Situations 

(c) 

Three Children 
and Experimenter 
20 Situations 

CD) 

Pronouns 

20.78 

Percentages 

20.26 

18.99 

Nouns 

8.97 

9.92 

13.99 

Total of Nouns and 
Pronouns 

.. 29.75 

30.18 

32.98 

Verbs 

28.73 

27.93 

27.23 

Adverbs 

10.02 

17.05 

17-52 

Adjectives 

19.00 

10.31 

9.53 

Prepositions 

2.10 

4-39 

3.81 ' 

Articles 

4.67 

4-99 

4- 52 

Interjections 

3.85 

2.37 

2 .90 

Conjunctions 

2.38 

1.26 

1.02 

1.30 

Play words 

.23 

2.38 
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TABLE 3A 

STATISTICAL SIGNIFICANCE OF PERCENTAGE ON PARTS OF SPEECH 



B-C 

B-D 

C-D 


t 

per cent 

a 


t 

per cent 

Pronouns 

2.34 

5-10 

2.22 

5-10 

2.19 

5-10 

Nouns 

2.41 

5-10 

2.16 

5-10 

2.50 

5-10 

Verbs 

1.20 

20-30 

1.10 

30-40 

2.32 

5-10 

Adv erbs 

4-04 

1 

4.03 

1 

2.99 

2- 5 

Adjectives 

4.04 

1 

4.00 

1 

2.45 

5-10 

Prepositions 

4.01 

1 

3.96 

1 - 2 

4-03 

1 

Articles 

1.10 

30-40 

2.34 

5-10 

4.00 

1 

Interjections 

2.30 

5-10 

.99 

30-40 

.10 

90-100 

Conjunctions 

1.27 

20-30 

1.55 

10-20 

1.03 

30-40 

•Play words 

1.14 

30 

1.63 

10-20 

2.32 

5-10 


These are pronouns, nouns, adverbs, adjectives and all but one of the 
prepositions, articles. Verbs, interjections, conjunctions and play 
words are relatively leas stable. Only the last combination of inter¬ 
jections shows marked unreliability. 


Analysis III - Social Usage 

The greatest amount of social talking, 7B.17 per cent, occurred when 
two children were in the experimental room with the observer. 

This study indicates that children 3} years old talk more and are 
more sociable in small groups. From general observation we know that 
there Is a tendency for large groups to baffle a young child. 

Parallel speech occurred when a child talked to himself when some¬ 
one else was in the room. The most favorable situation for this type 
of speech was found to be when one child was in the experimental room 
with an uninterested observer. larger groups seemed to inhibit parallel 
speech and to stimulate Bocial speech. Parallel speech often occurred 
when a child was putting the puzzle together and talking to himself about 
It without expecting or getting any verbal response from other children 
in the room who were playing with other materials. 

The figures on Table 4A show that differences obtained on Social 
Speech and "Parallel Speech" aTe highly reliable. This is true of only 
two of the three combinations on Monologue. 

Analysis IV - Piaget's Functional Analysis 

Table 5 shows that children engaged in more friendly conversation 
as the size of the group Increased. There was less criticism and com¬ 
manding when a child was alone with an observer than In any other 3ocial 
situation. This situation In which the adult was present was not a 
natural one, because as was pointed out before, the adult was an ob¬ 
server only and discouraged social approaches. When other children were 
added to the group, there was more criticism, commanding, and answering 
questions and comrands. 

It is also interesting to note that four of the categories according 
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TABLE 4 
SOCIAL USAGE 



One Child 
with Experimenter 
b Situations 

IB) 

Two Children 
with Experimenter 
15 Situations 
(C) 

Three Children 
with Experimenter 
20 Situations 
(D) 



Percentage 


Sentences that 

were Monologue 

0 

0 

0 

Sentences that 
were Parallel 
Speech 

39.87 

21.83 

33-39 

Sentences that 
were Social 
Speech 

60.13 

78.17 

66.61 


TABLE 4A 

STATISTICAL SIGNIFICANCE OF PERCENTAGES ON SOCIAL USAGE 




B-C 


B-D 

C-D 


t 

per cent 

t 

per cent 

t per cent 

Monologue 

2.45 

2-5 

2.30 

2-5 

.09 90-100 

Parallel Speech 

3-98 

1-2 

4.03 

1 

3-75 1-2 

Social Speech 

3.76 

1-2 

3.32 

2 

3-65 1-2 


to Piaget's functional analysis; "friendly intercourse", questions, 
monologue, and dual monologue, have the highest averages regardless of 
the size of the group. 

All the comparisons on percentages of Piaget's functional analysis 
are fairly reliable. 

On the whole, the analysis of reliability by the method of "t" 
statistics, shows the results of the study to be sufficiently stable; so 
one would expect to get comparable results by repeating this study with 
other similar groups of children. 

Situations When a Child Was Alone 

Because every child reacted as if he were In s social situation when 
he was alone with the observer, it was decided to try each child in the 
playroom entirely alone; with the observer hidden behind an observation 
screen. 

In this situation only one of the 6 children used verbal language, 
3he talked continuously while she was playing using a total of 60 
sentences. The range of average number of words per sentence for the 
three social groups, 3.99, 4.07, 4.IB, dropped to 2.75 when the child 
was entirely alone. 
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TABLE 5 

PIAGET'S FUNCTIONAL ANALYSIS 



Alone with 
Experimenter 

6 Situations 
tB) 

Two Children 
with Experimenter 
15 Situations 
(C) 

Three Children 
with Experimenter 
20 Situations 
(D) 



Percentage 


Percent of Sentences 
which were: 

Friendly Intercourse 

13.49 

22.25 

24.09 

Criticism 

.52 

1.71 

2.97 

Command 

0 

7.05 

7.84 

Questions 

27.68 

16.96 

16.67 

Answers 

0 

5.30 

6.10 

Repetition 

.52 

5-37 

3-47 

Monologue 

37.55 

19.18 

27.49 

Dual Monologue 

20.04 

18.86 

11.31 


TABLE 5A 

STATISTICAL SIGNIFICANCE OF PERCENTAGES ON PIAGET'S FUNCTIONAL ANALYSIS 


B 

-C 


B-D 


C-D 


t 

per cent 

t 

per cent 

t 

per cent 

Friendly intercourse 

4.00 

1 

4.01 

1 

2.23 

5-10 

Criticism 

1.06 

30-40 

4.03 

1 

4.00 

1 

Command 

4-03 ' 

1 

3.30 

2 - 5 

3.26 

2- 5 

Questions 

2.33 

5-10 

2.33 

5-10 

4-03 

1 

Answers 

4.02 

l 

4.03 

1 

1.32 

20-30 

Repetition 

2.32 

5-10 

4.02 

1 

4.02 

1 

Monologue 

4.00 

1 

4.03 

1 

4.10 

1 

Dual Monologue 

2.76 

2-5 

1.92 

10-20 

3.56 

1- 2 
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The percentage of various parts of speech which the child used In 
the situation when she was entirely alone Is substantially the same as 
for children In social groupings as is shorn In Table 6. 

According to Piaget's analysis 88 per cent of the sentences of this 
child were repetition. She repeated "Bunny rabbit" many times sb she 
played with the rabbit puzzle. In this case language was an accompani¬ 
ment to play activity rather than a means of communication. Twelve per 
cent of the sentences were classified as monologue. Examples of this 
type of speech are: "It is hot in here", "I don't need this", and "This 
1 b going to be a big building". 

There was no criticism or commanding when the child was alone, a 
fact to be expected since criticism and commands are usually directed 
towards other people and are functions of the social group. 

TABLE 6 

PERCENTAGE OF PARTS OF SPEECH IN THE SITUATION 
WHEN THE CHILD WAS ENTIRELY ALONE 


Percentage 

Pronouns 

3.Z0 

Nouns 

32.09 

Total of Nouns and Pronouns 

35-29 

Verbs 

20.85 

Adverbs 

5.34 

Adjectives 

31-55 

Prepositions 

1.60 

Articles 

1.60 

Interjections 

0 

Conjunctions 

1.06 

Play Words 

2.62 


SUMMARY AND CONCLUSIONS 

An attempt has been made in this experiment to investigate the 
changes in various phases of the preschool child's language, when the 
size of the group is increased. Six children of the Purdue Nursery 
School, whose chronological ages ranged from 3 years, 5 months to 3 
years, 10 months, served as subjects. 

The children were invited Into a controlled play situation, m 
different sized groupB, and records were made of the language that oc¬ 
curred during ten minute periods. The data were analyzed under four 
classifications: type of sentence, parts of speecn, social usage, and 
Piaget's functional analysis. The differences Indicated are for the 
moat part statistically significant. 

Analysis of the data regarding type of sentence leads to the follow¬ 
ing conclusions: 

1. Most talking occurs when two children are In the play situation 
with the experimenter. 

2, The average number of words per sentence remains practically 
constant for the three social situations and agrees substantially with 
other Investigations, For the 3t year-old child it is about 4.06, 
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3. Only one of the 6 children talked when alone in the play situa¬ 
tion. Speech was largely repetition, an accompaniment to activity 
rather than a means of communication. 

When data were analyzed according to parts of speech, it was found 
that: 

1. Nouns and noun substitutes are most used. 

2. Verbs are second in frequency, 

3. Adjectives and adverbs are third in frequency. 

4. Other parts of speech form a minor part of the child 1 b vocabu¬ 
lary and remain relatively constant as the size of the group 
changes. 

5. Children describe action more than things as the size of the 
group increases. 

The following trends are revealed from the analysis of social 
usages: 

1. When the child is alone, the total speech is monologue with no 
social or parallel speech. 

2. social speech occurs most often when two children and an adult 
are m the room together. 

3. The most favorable situation for parallel speech occurs when 
one child and an observer are In the experimental room. 

When the data are analyzed according to Piaget’s classification, 
several definite trends are noticed: 

1. As the group becomes larger the language used hy the children 
becomes more sociable and less egocentric. 

2. There is slightly more criticism as the size of the group in¬ 
creases . 

3. There are no commands when children are alone or with an adult, 
and the number of commands is relatively constant whan other 
children are added to the group. 

4. There are no answers to questions or commands when children 
are alone or with an adult; answers and questions are more 
frequent for group b and are relatively constant when other 
children are added to the group. 

6. There are more questions when one child is with an adult than 
in any other social situation studied- 

6. The amount of repetition Is high in the single child situation 
but decreases when other children are added to the group. 

7. There is a considerable amount of monologue and dual monologue 
even when several children are in a group together. 

Of the social groups investigated, this study points out that the 
combination of two children and an adult results In more talking, more 
words per sentence, ami more "friendly intercourse* than any other size 
of group which was included in this study. Whether this would be true 
of other ages or larger groups, is a question for further investigation. 
Because social growth is of prime Importance in the life of the child, 
every opportunity for such experiences should be provided. From the 
findings of this study, we sea that small social groups are the most 
favorable for verbal language of 3i year-old children. 
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A COMPARISON OF NEGRO AND WHITE PRESCHOOL CHILDREN ON A VOCABULARY 
TEST AND AN EYE-HAND COORDINATION TEST 

JOSEPH E. MOORE* 

Are negro children superior to white children in speed of reaction? 
fdineberg (l) contends that the difference favoring white subjects on 
moat teats is due to environmental training. Recent investigators in 
attempting to ascertain whether the differences are due primarily to 
environmental influences employed young children rather than children 
who are older, and therefore more likely to show the results of training 
Thus far the data (2), (3), (4) reveal no statistically reliable dif¬ 
ference between negro and white children when activities such as walking 
a line, threading a needle, stylus tapping, and placing marbles in holes 
one at a time have been employed, 

The present investigation employs two measures: firBt, that of 
language, which was thought particularly susceptible to environmental 
influences and stimulation and second, an eye-hand coordination test 
Which would probably parallel more closely differences due to growth and 
maturation and would not be so readily changed by environmental stimuli. 
It was hoped that the results of this investigation would throw 4 little 
more light on differences which may or may not be due to innate or 
maturational factors. 


SUBJECTS 

The subjects were drawn from private, public, and governmental (W. 
P.A.) nursery schools and kindergartens of Tennessee and Kentucky. The 
78 negro subjects came from four different schools. The 02 white sub¬ 
jects came from five schools. The background and economic condition of 
the members of the two different groups ranged all the way from the very 
poor to the well-to-do. 


PROCEDURE 

Two individual teste were administered to each negro and to each 
white child used in the study. These testa were the Van Alatyne Picture 
Vocabulary Test for Preschool Children and the Preschool Form of the 
Moore Eye-Hand Coordination Test. The Van Aletyne test consists of 46 
cards on each of which are four pictures of objects or experiences com¬ 
mon to small children. A child is asked to "show" the experimenter a 
certain object on each card. No vocalizing is necessary, the child is 
merely asked to "point to” or "show" the deBlred object. The score is 
the number of cards on which the teBt object is correctly identified. 

The Moore Eye-Hand Coordination test requires a child to place 16 
marbles, one at a time, in separate holes in a board. The marbles are 
five-eighth of an inch in diameter. The child's score is the total 
number of seconds necessary to repeat the test three times. A Bhort 
rest period is permitted between each of the three trials. Care was 
taken to see that each child waa seated in such a way that his anas were 

Ipron Jesup PaychoLojHaal Laboratory, Peabody ColleSe, Nashville, Tennessee. 
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not forced Into an awkward position, either too high or too low, as he 
took the test. The observations made during the practice trial afforded 
a means of adjusting table height or chair size to the subject. The ex¬ 
perimenters took pains to motivate each child after each trial, no matter 
what the performance was, by saying, "That was good," or “You did that 
well." 

The majority of the tests were administered by the investigator, 
others were given by a graduate student in psychology with experience in 
dealing with preschool children. Each child was taken individually to a 
quiet room and tested. The eye-hand coordination test was given first 
to each child because of the ease of motivating the subject. The vo¬ 
cabulary test was given the following day. All testing was done in the 
morning hours between eight and eleven o'clock. The room in which the 
testing was done was quiet and enabled the child to be tested under the 
most favorable conditions. The children in both groups appeared to re¬ 
spond unusually well to both tests• 

RESULTS 

The results from the Van Alstyne Vocabulary Test indicate that the 
white children were superior to the negro children at all age levels 
compared, with the exception of the 43-47 month group whose median score 
excelled that of the white group by one word. Figure 1 gives a com¬ 
parison of the number of pictures identified correctly by children in 
the two racial groups at different age levels. 



The data represented in Figure 1 indicate that vocabulary knowledge, 
as represented on the Van Alstyne Test, increases with age for both the 
negro and white group. The increase appears to be slower for the negro 
group and the curve of growth appears to flatten out a little more 
rapidly at the upper age groups, those from 54 to 73 months. It may be 
that white children have an earlier advantage of picture books, blocks. 
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and perhaps more attention from their parents which might stimulate a 
superior vocabulary development. The plateau effect seen In the curve 
for negro children may be due to the fact that the choice of experiences 
used by Van Alstyne parallels those of white children more closely than 
would be the case for the Negroes, The two groups start only one word 
apart in the 24-29 month group. If the data were smoothed they would 
show a rather consistent trend for the white children to excel the negro 
children in vocabulary development in this investigation. The superior¬ 
ity of the white children over the negro children on the eye-hand co¬ 
ordination, test la neither consistent nor marked at any level. Negro 
children were superior to white children between the ages of 24 to 35 
months of age. A detailed comparison of the achievement of both white 
and negro children can be seen in Figure 2. 



The similarity of the two curves representing speed of reaction for 
the negro and white groups stand out more than the differences. The 
negro children In the two youngest age groups, 24 to 35 months, are 
markedly superior to the white children. This superiority at the two 
youngest ages may or may not be due to sampling; in either case the 
trend of the performance is such as to warrant further investigation. 

The detailed record for each age group is presented in Table 1 for 
the Van Alstyne Vocabulary Test and in Table 2 for the speed scoreB on 
the Eye-Hand Coordination Test. 

The fact that white children in this study are more variable on the 
vocabulary test than are the Negroes, can be seen by consulting the av¬ 
erage deviations in Table 1. In six of the nine age groups compared the 
performance on Van Alstyne Vocabulary test is more variable for the white 
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TABLE 1 

AVERAGE NUMBER OF WORDS CORRECTLY IDENTIFIED BY 76 NEGRO 
AND 82 WHITE SUBJECTS ON THE VAN ALSTYNE 
VOCABULARY TEST BY AGE GROUPS 


Months 

24-29 

30-35 

36-41 

42-47 

43-53 

54-59 

60-65 

66-71 

72-77 

N 

3 

8 

7 

15 

20 

11 

8 

7 

3 

White Mdn. 

24 

24 

32 

25 

34 

35 

35 

41 

37 

Mean 

22.3 

26 

30.6 

27.9 

33-1 

32.3 

32.8 

41 

35 

Av.D. 

2.89 

9.3 

3.31 

7.18 

5.75 

6.25 

4-62 

1.7 

3-0 

Voc. N 

5 

6 

9 

11 

6 

17 

16 

4 

4 

Negro Mdn. 

21 

22 

22 

26 

28 

31 

29 

29 

30 

Mean 

21.2 

22.2 

22.6 

28.5 

26.6 

28. B 

29-1 

28.8 

30 

Av.D. 

3.0 

3.2 

3.9 

4.1 

4.5 

5.03 

3.3 

5.3 

2.5 


TABLE 2 


THE AVERAGE SPEED IN SECONDS FOR 78 NEGRO AND 82 WHITE 
SUBJECTS ON THE MOORE EYE-HAND COORDINATION TEST 


Months 

24-29 

30-35 

36-41 

42-47 

48-53" 

54-59 

60-65 

66-71 

72-77 

White 

N 3 

a 

7 

15 

2D 

11 

8 

7 

3 

Eye 

Hand 

Mdn. 318 

182 

137 

133 

119 

106 

89 

88 

92 

Coordina¬ 

tion 

■ Mean 388 

206 

1 

134-6 

133-8 

119 

114 

95.1 

36.4 

93 


Av.D. 49.0 

51.0 

10.0 

17-3 

17.8 

18.7 

13-9 

5.3 

6.7 


» 5 

6 

9 

11 

6 

17 

16 

4 

4 

Negro Mdn. 180 

150 

153 

132 

116 

98 

103 

98 

91 


Mean 1B2.6 

158 

153 

HO.fc 

122.5 

1D6.6 

104.7 

112 

88.5 


Av.D. 27.3 

24-9 

22.3 

27.0 

23.1 

14.4 

10.4 

14.0 

4.5 


than for the negro subjects. The size of the average deviation indi¬ 
cating the greater variability of the white children is worth noting for 
the ratio on the largest to the smallest la about five to one. On the 
other hand, the negro children have a very small variation, only about 
half that of the white or two to one when the largest variation Is com¬ 
pared to the smallest. The greater variability of the white group may 
tend to support the idea of a richer, more varied type of background 
for this group. 

The results on the Eye-Hand Coordination Test shown in Table 2 
Indicate that white children are more variable than negro children on 
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five of the nine comparisons. The range of the average deviations for 
white children is from 5 to 50 seconds, whereas that for the NegroeB iB 
only 5 to 27 seconds. 


SUMMARY 

1. The white children used in this study are superior to the negro 
children in identifying pictures on the Van Alstyne Preschool Vocabulary 
Test in eight out of the nine age groups compared. The growth curves 
for word knowledge were very similar in shape and trend. The vocabulary 
curve for negro children appeared to flatten out markedly at the upper 
age groups. 

2. The results on the Preschool Form of the Moore Eye-Hand Co¬ 
ordination Test showed the white group superior on five out of the nine 
age groups. The superiority of the white group was not as marked on the 
eye-hand coordination as on vocabulary knowledge. The similarity of the 
speed curves for both negro and white children was more marked than the 
difference. 

3. The negro subjects were less variable on both tests. On six out 
of the nine comparisons on the vocabulary test and five out of nine com¬ 
parisons on the Eye-Hand Coordination Test the negro children appeared 
more homogeneous in their performance than did the white children. 

4. The marked superiority of the negro children over the white 
children at the two youngest age groups needs further investigation to 
determine if the difference is due to sampling or to other factors not 
yet investigated, or not touched in thiB Investigation. 

5. The data In this study appear to favor the position that tests 
were employed which reflect cultural advantages, such as may be the case 
with the Van Alstyne Test, and which show a greater difference in favor 
of the white children than would be the case with tests less influenced 
by specific environmental stimulation, such as the Eye-Hand Coordination 
Test. 


Comments 

The writer regrets that a more accurate check on environmental 
factors such as the possession of balls, blocks, books, toys, and es¬ 
pecially marbles was not made. It would be desirable for a more compre¬ 
hensive study to ‘be made in which the experimenter would visit In the 
children's homes and check with parents as to what particular blocks, 
toys, at cetera were and had been used by each, child. 
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CARDIOMETRIC STUDIES ON CHILDREN 

IV. A-V NODAL ESCAPE AND NODAL RHYTHM IN AN OTHERWISE NORMAL SUBJECT 1 
WILLIAM E. POEL AND CARROLL E. PALMER 

During a medical survey of more than 2400 apparently normal high 
school students in Mew York City, one pupil was found whose eleotrooardi 
ogram showed A-V nodal rhythm and periods of A-V nodal escape in which 
the P-R interval varied from 0.04 sec. to 0.16 sec. Willingness on the 
part of the student to cooperate in additional experiments led to the 
electrocardiographic observations reported in this conmunlcation. The 
prevalence of nodal rhythm totaled two cases in the 2400 students ex¬ 
amined. In addition to the case described, a 16 year-old Negro was 
found whose electrocardiogram showed nodal rhythm with both forward and 
retrograde conduction. The longest P-R interval recorded was 0.13 sec., 
the longest R-P interval recorded was 0.20 sec. Except for the electro¬ 
cardiographic findings the boy's survey examinations showed him to be 
normal. Further studies could not be mads at the conclusion of the 
survey because the boy was discharged from school and could not be lo¬ 
cated. 

Physiologic Consideration of Dual Pacemakers in the Heart 

"In the normal heart several centers of rhythm formation are poten¬ 
tially active, but the center which generates an Impulse moBt rapidly 
sets the pace of the heart" (4). The pacemaker is normally the sino- 
auricular node, and the heart beating in response to impulses from the 
sinus node is said to possess "sinus rhythm". The normal sequence of 
the cardiac cycle exists, provided that forward conduction between the 
slno-auricular and auricula-ventricular node 1 b unimpaired and the 
auricular center le the more rapid. Should the rate of the A-V node 
become equal to that of the auricular center, sinus rhythm will be main¬ 
tained only if the discharge of the sinus impulse precedes that of the 
A-V node by an interval at least equivalent to the normal auricle-to- 
ventrlcle conduction time for the individual. If the sinus impulse pre¬ 
cedes that of the A-V node by an interval less than that necessary for 
the sinus stimulus to reach ths A-V nods, the auricles and ventricles 
will beat Independently, in response to their own centers, and periods 
of aurlculo-ventrlcular nodal escape will be demonstrated eleotrocardl- 
ographlcally by an Inconstant P-R interval which, in an individual with 
unimpaired forward conduction, does not exceed his normal P-R time. 
However, if the rate of the A-V node should exceed that of the sinus 
node, or if the stimulus from the lower center should precede that from 
the auricle, the A-V Impulse will supersede the slower auricular stimuli 
and the entire heart, both auricles and ventricles, will function in 
response to the A-v node. The electrocardiogram under such conditions 
is that or aurlculo-ventrlcular nodal rhythm. 

In the case reported, the operator could cause, Bt will, transitions 
from sinus rhythm to either A-V nodal escape or nodal rhythm, and trans- 

the Division of Public Health Methods, Motional Institute of Health, U. S, Public 
Bealth Service. 
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Ltlons from the latter two to the former through devices such as psychic 
stimulation, altered respiration, changes In body position, rest, or 
physical exertion., as well as through certain drugs, namely, atropine 
and epinephrine. 

History. The subject, a 16 year-old white girl, waB first seen in 
New York City In December, 1939, as a participant in a medical survey 
of high school students. Save for a younger brother who had been a 
rachitic baby, the girl's family medical history was negative. Her birth 
had been normal, and as a child she had had good health except that Bhe 
had measles at two years of age, and whooping cough at eight. Her medi¬ 
cal history for the twelve months prior to the survey revealed only a 
cold that lasted five days, approximately a month before first examina¬ 
tion. She was a senior in high school and had always done well In her 
studies. 

Examination, 2 The girl's general appearance was normal, the body 
build intermediate, and her 'Color good. An eye, ear, nose end throat 
examination was negative except for moderately enlarged tonsils. There 
was no palpable enlargement of the thyroid or lymph nodes. The blood 
pressure was recorded as 130/80, and the heart rate as 89. No systolic 
or diastolic murmurs were heard. The apical Impulse was felt 7 cm. from 
the mid-sternal line in the fourth Intercostal space. 

The findings of all laboratory examinations, except the electro¬ 
cardiographic and stethographlc procedures, were normal. The Kline ex¬ 
clusion and diagnostic tests, and the Kolmar complement fixation test 
were all negative. There was no significant difference between the 
chronological age of the subject and X-ray assessment of her skeletal 
age. The results of urinalysis, as well aB of hematological, and blood 
chemistry examinations were all within normal limits. The arm-to-tongue 
circulation time, as determined by using dBcholin, was 14.6 sec. The 
banal metabolic rate was +3 per cent. Anterior-posterior, oblique, and 
lateral chest plateB showed no discernible cardiac or pulmonary devia¬ 
tions from the normal. Roentganographic visualization of the esophagus 
as delineated by barium revealed no signs of growths or masses near It 
In the neck or chest. 

The only unusual rindings were those in the electrocardiogram which 
disclosed nodal rhythm in the standard leads, an inconstant P-R interval 
of 0.15 sec. or leas In Lead IV CR and a tendency toward right axis devi¬ 
ation (Figure l). 3 A diagnosis of nodal rhythm was made on that basis, 
and the subject was advised that rurther heart tracings would he de¬ 
sirable. 

Electrocardiographic and Btethographlc Examination . Simultaneous 
electrocardiographic and stethographlc observations were made at a number 
of Intervals between December 1939 and August 1941. Since some of the 
experimental procedures were repeated at successive periods, whsreas 
others required more than one session for completion, they are presented 
her® according to the several techniques employed, but not necessarily 
In chronological sequence. Only the electrocardiograms will be con- 

authors are grateful to Acting Assistant Surgeon Prank Ltberson, Acting Assistant 
Surison Isoac ipperaan, and Assistant Surreon ISJ Bsnrp 1. Suasefc, ml officers of the U. S■ 
■orine floapitol, Stapleton, X, J. t for physical and laboratory examinations of the subject • 

3 Plgurse art placed at the end of itha article. 
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sidered in this report. Unless otherwise specified, the electrocardio¬ 
grams reproduced here were made under normal breathing conditions. 

Production of Changes of Pacemaker 
1 , Psychic stimulation 

(a) The subject had never been electrocardiographed prior to the 
survey. The first examination and the two following checkups, in 
which tracings were made with the subject sitting, all yielded 
graphs of nodal rhythm with spontaneously occurring periods of 
A-V nodal escape and sinus rhythm. Subsequent tracings in the 
same position, by the same operator, and under the same condi¬ 
tions, showed normal sinus rhythm, (compare Figure 1 with Figure 
2 .) 

(b) A control record taken on May ES, 1941, In surround Inga 
familiar to the subject, shows normal Binus rhythm, with no 
recorded instance of nodal escape or a shortened P-R interval. 
(Figure 2.) A comparison tracing, taken at a Marine Hospital two 
dayB later, in the presence of e strange physician shows frequent 
spontaneous transitions from sinus to nodal control of the heart 
beat. (Figure 3-A.) A repetition of the same procedure at a 
later date, with the same doctor in attendance, produced graphs 
of regular sinus rhythm, with no variations in length of the P-R 
intervale. (Figure 4-A.) (Compare Figure a.) 

E. Body Position and Physical Activity 

(a) Electrodes were applied to the subject, and she rested supine 
for 10 minutes. A tracing at the end of the '10 minutes shows 
regular sinus rhythm, constant P-R intervals of 0.16 sec. dura¬ 
tion, and a heart rate of 71. (Figure 5 A.) 

(b) The subject sat up, and a record was taken 3 mlnuteo later. 
Regular einus rhythm and the length of the P-R intervale were not 
affected by the change to a Bitting poeition, but the heart rate 
had increased to 80. (Figure 5 B.) 

(c) The girl then arose and stood "At ease". A tracing taken 3 
minutes later portrayB alternating transitions of S-A and A-V 
nodal control of the cardiac mechanism. The heart rate had in¬ 
creased to 67. (Figure 5 C.) 

(d) Moderately strenuous exercise followed, in which the girl 
hopped on one foot until ahe felt tired. A record immediately 
after exercise shows the reestablishment of regular Binus rhythm 
at a heart rate or 118. The P-R intervale are again constant, 
but with a duration of 0,12 sec. (Figure 5 D.)^ 

(e) Further tracings were taken at 14, 3, and 6 minutes after ex¬ 
ercise, while the subject sat in a chair and recovered from her 
exertion. The tracings 14 minutes after exerciBe (Figure 6 E) 
indicate nodal rhythm with superposition of the P wave and QRS 
complex. The rate is 90. After 3 minutes of rest, the record 
indicates the resumption of alternate variations of S-A and A-V 

*Vlde Infra p, 265. 
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control of the heart beat, at a heart rate of 85. (Figure 5 F.) 
The tracing taken 6 minutes after exercise is practically identi¬ 
cal with both tracings E and C above. 

3. Respiration 

Tracings were taken to demonstrate the effects of, 1) normal 
respiration; 2) regular respiration with deeply exaggerated in¬ 
spirations and exhalations; 3) interrupted respiration. In which 
breathing was suspended for intervals of 15 to 30 seconds im¬ 
mediately after a deep forced Inspiration; 4) interrupted respi¬ 
ration, in which breathing was suspended for 10 to 20 seconds im¬ 
mediately after a forceful exhalation; and 5) Interrupted respi¬ 
ration immediately after a deep inspiration, following the estab¬ 
lishment of rapid sinus rhythm by a moderately strenuous period 
of exercise. 

The following are apparent in the tracings obtained: 

(a) Continuous normal respiration does not by itself change the 
pattern of heart control established by preceding physical ac¬ 
tivity. (Figure 6 A.) 

(b) Interrupted respiration, with breathing stopped after a deep 
inspiration, invariably produces the abrupt appearance either of 
nodal rhythm, P-R interval variations, or a combination of the 
two. The sequence lasts for the duration of suspended breathing 
and is usually accompanied by slowing of the heart rate. (Figure 
6 B.) 

(c) Suspended respiration, with breathing stopped after a forced 
exhalation, Invariably establishes sinus rhythm for as long as 
breathing Is stopped, (Figure 6 C.) 

, (d) Regular respiration, with deeply exaggerated inspiration and 
exhalation produces cyclic variations of sinus and nodal rhythm. 
Sinus rhythm is seen during the expiratory portion of the 
breathing cycle, and A-V nodal rhythm or escape Is seen to be 
associated with the Inspiratory peaks. (Figure 6 D.) 

(a,) Even after exercise has established a sinus tachycardia, at a 
rate of from 115 to 120, a deep sustained breath precipitates the 
appearance of an A-V nodal rhythm or escape which persists 
throughout the period of arrested breathing, (Figure 6 E.) An 
abrupt transition to sinus rhythm is seen in the second cycle 
following the resumption of regular respiration, (Eg.) 

4. Medlcation 

(a) Electrocardiograms were made before and after partial atro- 
pinlzation was obtained with 1/150 gr. Atrop. Sul., administered 
hypodermically. The control tracings before atropine show a 
predominance of sinus rhythm, but with intermittent appearance of 
A-V nodal escape or rhythm. The dosage used was sufficient to 
establish an unvarying A-V nodal rhythm within sixteen minutes 
after the drug was given. There followed an unbroken period of 
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A-V nodal control of the heart which lasted for fifteen minutes. 
The first record of a P-wave was obtained again thrity-one 
minutes after the injection. (Figure 3 A to F.) 

(b) A similar series of tracings was made at a later date to 

show the effect of epinephrine on the heart. Five minima (l:looo) 
were injected hypodermically after control tracings had been made. 
Subsequent electrocardiograms were taken every two to three 
minutes. The changes following epinephrine are not as striking 
as those after atropine. They do, however, Indicate that the 
small dose employed was sufficient to upset a definite sinus 
rhythm and cause intermittent periods of s.urlculo—ventricular 
nodal escape. (Figure 4 A to G.) 

Discussion 

"Tha usual case of auriculo-ventricular nodal rhythm seen clinically 
is due to slno-aurlcular nodal depression from the effect of digitalis 
or some other cause, generally unknown" (3). In the case presented 
here, however, sino-aurlcular nodal depression is not present; the 
lowest heart rate recorded was 71. (Figure 5 A.) Furthermore, the P-R 
Interval does not exceed 0.16 sec. in any instance, eliminating auriculo- 
ventricular dissociation due to heart block as the cause of the P-R 
fluctuations. A different basis for the explanation of nodal rhythm and 
A-V nodal escape must, therefore, be sought in this case, Since the only 
essential intra-cycllc fluctuations are those of the P-R interval, it 
seems that two active pacemakers are present; one in the slno-aurlcular 
node controlling the auricles, the other in the auriculo-ventricular 
node controlling the ventricles. The assumption of two pacemakers in 
the heart le necessitated in view of the following; 

1. All P-waves and QRS complexes are within normal limits. 

2. All P-waves are upright and identical in contour and duration. 

The assumption of a single pacemaker, lying somewhere In the 
Junctional tissue or in the auriculo-ventricular node and 
activating both auricles and ventricles, would imply retrograde 
conduction to the auricles. Records of cases with retrograde 
stimulus conduction show distorted or inverted P-waves (1) (2). 
However, none of our records displays any changes whatever in 
the P configuration, other than those due to, and occurring at 
the time of, superposition of the P-wave and QRS complex. 

3. All P-waves during period of A-V nodal escape are Identical 
with the P-waves recorded In those tracings of apparent sinus 
control. The site of origin of all auricular impulses Is there¬ 
fore constant In the S-A node. 

4. The QRS complexes during periods of nodal rhythm and A-V nodal 
escape are Identical, In contourj duration, and direction, with 
those recorded during periods of apparent sinus control 5 ® except 
for those changes due to, and occurring at the time of, super¬ 
position of the P and QRS configuration# 

The site of all ventricular impulses is therefore constant; In the 

A-V node. 


®Compare QRS complexes durlni sinus and nodal rhythm; F Ija. 6 C and D. 
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With the above as a basis, the P and QRS configurations may be in¬ 
terpreted as indicating the moments of activation of the auricles and 
ventricles by thair respective nodes; and the variations in the P-R 
interval thus indicate variations in the time between the moments of 
such activation. 

Theoretically, changes to and from nodal rhythm, A-V nodal escape 
and sinus rhythm may be explained as due to a depressed sino-aurlcular 
node, an auriculo-ventrlcular node having an enhanced rate of impulse 
formation, or to a combination of both the factors (1). The possibility 
of the case described being due to a depressed S-A node has already been 
ruled out, Furthermore, Figure 5 D shows that the sinus node is capable 
of normal physiologic response to strain and exercise. We are thus left 
with the only alternate possibility, a hyperactive A-V node. 

The findings fit, in nearly all respects, the concept of a hyper¬ 
active auriculo-ventrlcular node. The cardiac variations produced by 
changes in body position and respiration tend to indicate that the rate 
of Impulse formation in both nodes is almost identical, and that the 
vagal effects induced by body position and respiration inhibit the.sinus 
node more than the A-V center. That concept is substantiated also by 
the effects of atropine and epinephrine. Figure 3 showB that release 
from vagal Inhibition after atropine was greater for the A-V node than 
for the sinus node. Similarly, the action of epinephrine was to upset 
a dominant sinus rhythm and produce intermittent periods of A-V nodal 
escape. Hence the effect of sympathetic stimulation 1 b likewise ap¬ 
parently greater on the A-V node than on the auricular center. 

The effect of exercise on the heart was, In this subject, as inter¬ 
esting as it was unexpected. Since a change from a position of rest 
(lying down) to a more active one (standing), was accompanied by a 
Bhlft in control of the heart beat from the auricular to the A-V center, 
it might have been expected that exercise would establish A-V rhythm 
even more strongly. The reverse was true, however, for Figures 5 D and 
6 E show that exercise established a regular sinus rhythm at a rate of 
115 to 125. The unstable nature of the sinus rhythm is nevertheless 
revealed by Figure 6 E, which shows that a forced deep inspiration, 
following exercise, overcame the activation of the S-A node, and allowed 
the A-V center to gain control of the heart beat at a rate of 110 for 
the time during which breathing was suspended. 

SUMMARY 

1. A medical survey of more than 2400 high school students revealed 
one pupil, otherwise apparently normal, whose electrocardiograms showed 
spontaneous transitions from normal sinus rhythm to periods of A-V nodal 
escape, and A-V nodal rhythm. 

2. Nodal rhythm and periods of A-V nodal escape were recorded as 
they appeared spontaneously or were induced, at intervals over one and 
three-quarters years, during which periodic observations were possible. 

3. In the case reported, the operator could elicit transitions in 
control of the heart beat between the S-A and A-V nodes through such 
devices as psychic stimulation, forced respiration, change in body po¬ 
sition, rest, physical exertion, and certain drugs, such as atropine 
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and epinephrine. 

4 . The anomalous findings In the case presented are discussed In 
the light of hyperactivity of the A-V node. 
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Figure 1. Routine four-lead electrocardiogram, taken In the sitting 
position, on December 27, 1939. Nodal rhythm Is seen in the three 
standard leads. Lead IV CR shows a period of nodal escape, The tendency 
toward right axis deviation In the tracing Is In conformity with the 
'long, hanging type' of cardiac silhouette obtained by X-ray. 



Figure 2. Subsequent electrocardiogram showing regular sinus rhythm. 
(Several electrocardiographic retakes in the interval between the first 
examination and this one had accustomed the subject to the procedure 
involved,) 
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LEAD H 


Figure 4. The effect of five minims of epinephrine administered 
hypodermically: All tracings are of Lead II, taken in the sitting po¬ 
sition. 

A. Before epinephrine: Regular alnus rhythm, at a rate of 90. 

B. 3 mins, after epinephrine was administered hypodermically. Sinus 
rhythm, is still present, but at a rate of 96, 

C. 5 mins, after epinephrine. The second and third P-R intervals are 
shortened. The rate is 104. 

D. 7 mins, after epinephrine. The first and fourth cycles show P-R 
shortening. The rate has fallen to B7. 

E. 12 mine, after epinephrine. The rate is up to 106. Cycles 1, 2, 
and 6 show nodal escape. 

F. and G. Taken 16 and 20 mins., respectively after epinephrine. Con¬ 

tinue to show nodal escape beats. 
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Figure 5. The effect of physical activity: All tracings are of 

Lead II. 

A. Subject supine, after a rest period of 10 minutes: Sinus rhythm is 
seen; the rate is 71. P-R intervals are 0.16 sec. long. 

B. Subject sitting. The rate is BO, 

C. Subject standing. Regular sinus rhythm has been replaced by phasic 
variations from S-A to A-V rhythm. 

D. Immediately after exercise: Sinus rhythm has been re-established 
at a rate of 11B. P-R intervals are 0,12 sec. long. 

E. 1.5 mins, after exercise : Nodal rhythm 1b present at a rate of 90, 

F. 3 mins, after exercise: This tracing is essentially the same as 
section 0 above. The rate Is 65. 







































































































































CARDIOMETRIC studies on children 


V. VARIABLE P-R INTERVAL AND VARIATIONS OP HEART SOUNDS 
AND VENTRICULAR SYSTOLE^ 

WILLIAM E. POEL AND CARROLL E. PALMER 

It Is known that the duration of the diastolic period preceding the 
auricular contraction plays a large part m determining the next stroke 
output, and therefore the duration of ventricular systole. However, 
available literature does not mention the effect on the cardiac output 
and ventricular systole, of variations In the time Interval between 
auricular and ventricular contractions (that 1 b, variations of the As- 
Vs or P-R interval;. 

Wright, in his Applied Physiology (6, p. 403) says: "On the average, 
auricular systole Is said to contribute thirty-five per cent of the total 
ventricular output . . . the exact proportion depending on the time in 
diastole at which auricular systole occurs, the vigor of auricular sys¬ 
tole, and the completeness with whl.ch the ventricle is already filled. 

... An auricular contraction early in diastole may contribute up to 
sixty percent of the ventricular output, whereas at the end of a long 
diastole, the ventricle may already be so full that the auricle can 
contribute relatively little." 

Simultaneously recorded electrocardiograms and stethograms, obtained 
In a case of A-V nodal escape and nodal rhythm presented In the preceding 
report of this series, offered an unusual opportunity to study the effect 
of variations of the As-Vs or P-R Interval on the duration of ventricu¬ 
lar systole m an organically normal heart. The stethographio data and 
tracings herein presented also added significantly to our understanding 
of the relationship between variations in the time intervals of suc¬ 
cessive auricular and ventricular contractions, and the character of the 
changes In the heart sounds produced by those variations. 

The case reported is that of a clinically normal white girl 16 years 
of age, in whom transition from sinus rhythm to A-V nodal rhythm or 
periods of A-V nodal escape occurred spontaneously or were Induced In a 
number of ways described. 

Technique. Stethographio tracings were taken routinely at the 
mitral, tricuspid, aortic, and pulmonic areas. A Sanborn Stetho-Cardietts 
was used throughout the Btudy. The machine is arranged to record simul¬ 
taneously both the sound track and the electrocardiogram on a 6 cm. 
bromide-paper record. Stethograms were always run simultaneously with 
Lead II, at a film speed of 75 mm. per sec. The length of all desired 
electrocardiographic and stethographio intervals was measured In half- 
millimeters, dropping all smaller fractions. The measurement was 
multiplied by 1.333 to calculate time duration in hundredths of e 
second. 2 The sound tracings were taken with the standard microphone 
and medium sized bell supplied by the manufacturers. 

l-Frcm the Division of Public Health Methods. Motional Institute of Health, U. S. Public 
Health Service- 

2 S1 nee the film speed Is 75 m. per sec., time can be calculated by the ratio, "Length of 
film fin rm,)i time (in hundredths of a sec.): : 75 mn.: 1 sec." 
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The usual manner of determining the duration of systole on the 
stethogram is to measure the interval between the beginning of the firBt 
and second heart sounds. That method could not be used in the case pre¬ 
sented, since the variations in the initial' component of the first heart 
sound caused by changes in the As-Vs interval of our case make this de¬ 
termination of ventricular systole inaccurate. Neither could the Q-wave 
be used as the point from which to msasure the beginning of ventricular 
systole because the frequent superposition of the P-wave on the QR3 com¬ 
plex obliterates the Q-wave. Consequently systolic determinations were 
made by measuring the distance laterally between the peak of the R-wave 
in the electrocardiogram, and the beginning of the second heart sound in 
the stethogram. Admittedly, ventricular systole begins before the re¬ 
cording of the peak of the R-wave. However, the difference between the 
beginning of systole and the R-paak la constant for all cycles in a 
normal subject under normal conditions, and for our purposes is not 
significant. 3 

P-Q Variations and the Duration of Ventricular Systole 

Changes in duration of ventricular systole, which are associated with 
variations of the P-Q interval, are best studied In a continuous tracing 
made during spontaneous cardiac transitions between sinus controlled 
beats, nodal beats, and cycles showing aurlculo-ventrlcular nodal es¬ 
cape. A tracing of that type recorded at the mitral area, is reproduced 
in Figure l. 4 Because of Its length the tracing is out into three sec¬ 
tions, the second and third of which are continuations of the firBt, 

The measurements of the P-Q, eystolio, and diastolic intervals 'of all 
cycles In the Illustration are given in columns 1 to 4 of Table 1. From 
those measurements it can be seen that ventricular systole is definitely 
lengthened when preceded by an auricular contraction. For example, the 
P-Q Interval changes from a value of 0.00 sec. in cycle 1 to 0.133 sec. 

In cycle 7, and that change Is accompanied by a gradual increase in 
ventricular systole from 0.867 Bee. in cycle 1 to 0.300 sec. in cycle 7. 
(Columns 2 and 3 of Table 1.) 

However, due to variation of physiologic factors In addition to the 
P-Q interval, the change's in the duration of systole are not absolutely 
proportional to changes in the P-Q interval. A change of 0.02 sec. in 
the P-Q Intervals of cycles 1 and -2 produces no change In the duration 
of ventricular systole; whereas between cycles 9 and 10, a change of 
0,007 sec. in the duration of systole occurB without any change in the 
P-Q interval. A correlation of columns 2 and 3 of Tables 2, 3, and 5, 

(aa well as of Table 1) Bhows that the relationship between the length 
or the P-Q interval and the duration of ventricular systole is a direct 
but not a quantitatively exact one. Since there is no way to stabilize 
all physiologic factors affecting the cardiac mechanism, a quantitatively 
exact relationship can not be expected. 

3 !7i8 2 -u<jU 8. if present, begins about 2.S m. before the peak of the R-waue In all cycles of 
Lead II. By adding that Interpol to the length of the 'H-to-Second-Sound* systole, and sub- 
tract Ln^ the equivalent amount from the ‘second Sound-ta-R-uave' diastole, more exact ualM9 for 
ayatoie and ‘diastole are obtained. 

failures are placed at end of the article. 
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TABLE 1 

MEASUREMENTS FROM FIGURE 1; FOR CORRELATING VARIATIONS OF P-0 
INTERVAL OF THE ELECTROCARDIOGRAM WITH CERTAIN CHANGES IN 
CHARACTERISTIC OF THE HEART SOUNDS AND VENTRICULAR SISTOLE 

(As the P-Q interval increases, ventricular systole is seen to increase, and the 
recorded first, second and third heart sounds undergo certain changes in outline, 
amplitude and duration. As the P-Q interval decreases, ventricular systole and 
the heart sounds undergo reverse changes.) 


1 

2 

3 

4 

5 

6 

7 

Cycle 

P-Q 

interval 
(in sec«)a/ 

R-to-2nd 
sound 
systole 
(in sec.)a/ 

Duration 
of pre-r 
ceding 
diastole 
(in sec.)a/ 

Initial component 
of 1st heart sound 

Amplitude of Amplitude 
downward de- of 3rd 
flection; 2nd heart 
heart Bound sound 
(in mm.) (in mm.) 

1 

Absent 

0.267 

- 

Taken as a basis 
for comparison 

3.0 

o.o+w 

2 

0.020 


0.273 

Similar to that 
of cycle 1 

2.5 

0.0-*- 

3 

0,0# 

H3.273 

073 

Outline differs 
from that of 
cycle 1 

2-5 

0.5 £/ 

4 

0.000 

0.280 

0.243 

Outline and am¬ 
plitude differ 
from those of 
cycle 1 

3.0 

■ 0.5 d/ 

5 

0.127 

0.295 

0.243 

Outline, ampli¬ 
tude, and duration 
vary from those of 
cycle 1 

4. 5 

nri7 ■ 

6 

0.127 7 

0.293 

0.233 

lhirther changes in 
outline, amplitude, 
and duration are 
present 

5.0 

1.0 0/ 

7 

0.133 

0.300 

0.243 

Identical with 
that of cycle 6 

4-5 

0,5 c/ 

iT~ 

0.127 

0.300 

0.200 

Of shorter dura¬ 
tion than in 
cycle 6 

5.0 

0.5 0/ 

9 

Absent 

035 

0.253 

Similar to that 
of cycle 1 

2.5 

0.0 + 

10 

Absent 

0.273 

033 

Similar to that 
of cycle 1 

3.0 

0.0 + 

11 

0.127 

0.300 

0.693 

Duration, outline 
and amplitude ex¬ 
ceed those of any 
other cycle 

3.5 

0.5 

12 

0.120 

0.293 

0.280 

Similar tD that of 
cycle 5 

3-5 

0.5 c/ 

13 

0.043 

57537 

0,247 

Approximates that of 2.0 

cycle 1 

0.5 

14 

Absent 

- 

0.267 

Similar to that 
of cycle 1 

Record ends 


a/ See text (p. 270) P-Q variations and the duration of ventricular systole 
b/ 0.0+ indicates less than 0-5 mm. 

c/ The third heart sound vibration coincides with the beginning of the P-wave of the 
following cycle (see text p. 276 "P-Q variation nnd the third heart sound”.) 
d/ The third heart sound vibration coincides with tbs end of the P-wave of the following 
cycle. (See text p. 276 "P-Q variation and the third heart sound".) 
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The relation between P-Q duration and systole Is portrayed also in 
Figure 2. Both sections of the Illustration are parts of a continuous 
tracing taken at the aortic area. In both sections, the length of the 
cardiac cycles Is the same. However, section A shows P-Q intervals of 
0.10 sec. preceding each QRS complex, while section B shows nodal rhythm 
with complete superposition of the P-wave and QR3 configuration. The 
R-peaks in both sections are arranged to lie In the same vertical plane. 
Prolongation of systole in the section showing auricular activity can be 
seen by comparing the positions of the beginning of the second heart 
sound in the two sections. Columns 2 to 4 of Table 2 contain the mea¬ 
surements of the cardiac cycles recorded in Figure 2. 5 


TABLE 2 

TABLE OF MEASUREMENTS FOR FIGURE 2 


(The measurements from cycles A-l, A-2 and A-3 show that, barring other physi¬ 
ologic changes, the duration of ventricular systole and the character of the 
first and second heart sounds are stable if the P-Q interval is present and does 
not vary significantly. The measurements from cycles B-l, 3-2 and B-3 shew that 
systole and the heart sound are also constant if the P-wave (and P-Q interval) 
are completely absent.) 


1 

2 

3 

4 


5 b/ 

6 

Cycle 

P-Q 

interval 
(in sec. )a/ 

R-to-2nd 
sound 
systole 
(in sec.)a/ 

Duration 
of pre¬ 
ceding 
diastole 
(in sec.)a/ 

Initial com¬ 
ponent of 1st 
heart sound 

2nd compo¬ 
nent of 1st■ 
heart sound 

Amplitude of 
downward de¬ 
flection^ 

2nd heart 
sound (in mm.) 

A-l 

0.100 

0.293 

- 

Absent 

Taken as a 
basis for 
comparison 

7.5 

A-2 

0.100 

0.293 

0.253 

Absent 

Similar to 
that of 
cycle A-l 

7.5 

A-3 

0.093 

0.293 

0.253 

Absent 

Similar to 
that of 
cycle A-l 

7.5 

B-l 

Absent 

0,273 

- 

Absent • 

Amplitude 
and contour 
differ from 
those of 
cycle A-l 

5.0 

B-2 

Absent 

0.273 

0.266 

Absent 

Similar to 
that of 
cycle B-l 

5.0 

B-3 

Absent 

0.273 

0,273 

Absent 

Similar to 
that of 
cycle B-l 

5.0 


a/ See, "P-Q variation and the duration of ventricular systole. n 
b/ The initial component of the first heart sound can not usually he recorded 
on a tracing from the aortic area (see text, footnote 6)- 


^The 'P-Q Interval* and ‘ft-to-Bnd-sound systole' columns of Table 2 show that ventricular 
systole Is longer In cycles A-l to A-3, where a P-Q irzteruaZ t3 present and fairly constant, 
than it Is In cycZes B-l to B-3, where the P-wave and P-Q interval are absent. The measurements 
also show that when the P-Q interval ts fairly stable, as tn section A, or completely absent, as 
In section B, the duration of ventricular systole ts likewise stabilized . 
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Columns 2 and 3 of Tables 3 and 4 demonstrate that the range of 
variation in ventricular systole due to auricular activity, lies well 
beyond the range due only to normal physiologic variation. The maximum 
difference between the longest and the shortest systolic intervals does 
not exceed 0.007 sec. during either sinus rhythm or nodal rhythm, for 
consecutive cycles of approximately the same length, provided the P-Q 
interval is stable or absent. 


P-Q Variations and Changes in the Heart Sounds 

A_. P-Q Variations and the Initial Component of the First Heart 
Sound. The first heart sound coincides with the QRS complex, and is 
found directly above it on the simultaneous tracings. The exact point 


TABLE 3 

TABLE OF MEASUREMENTS FROM FIGURE 3 


(The P-Q interval ia almost completely stable in cycles 1 to 4 (cycle 4 shows a 
slight change of .007 sec.). The duration of ventricular systole and the first 
heart sound in the four cycles are constant although some change is recorded in 
the amplitude of the second sound. P-Q interval variations are present in cycles 
5-8. The decrease in the P-Q interval is accompanied by a decrease in duration 
of ventricular systole and definite change in the first heart sound.) 


1 

2 

3 

4 

5 

6 

Cycle 

P-Q 

interval 
(in sec.)a/ 

R-to-2nd 

sound 
systole 
in sec.)a/ 

Duration 
of pre¬ 
ceding 
diastole 
(in sec.)a/ 

Initial component of 
1st heart sound 

Amplitude of 
downward de¬ 
flection; 2nd 
heart sound 
(in mm.) 

1 

0.133 

0.326 

- 

Taken as a basis 
for comparison 

1.5 

2 

0.133 

0.326 

0.306 

Similar to that 
of cycle 1 

1.0 

3 

0.133 

0.326 

0.306 

Similar to that 
of cycle 1 

1.0 

4 

0.140 

0.326 

0.332 

Similar to that 
of cycle 1 

0,5 

5 

0.113 

0.319 

0.332 

Amplitude and 
outline differ 
slightly from 
those of cycle 1 

1.0 

6 

0.066 

0.306 

0.306 

Duration, outline 
and amplitude vary 
from those of pre¬ 
ceding cycles 

1.0 

7 

0.073 

0.312 

0.366 

V-shaped; almost 
separated from body 
of 1st sound 

0.0+h/ 

8 


0.312 

0.352 

Similar to that of 
cycle 7 

0.0 + h/ 


a/ See text, "P-Q variation and ventricular systole." 
5/ 0.0+ indicates less than 0.5 mm. 


273 











POEL AMD PALMER: CARDIOMETRIC STUDIES V 
TABLE 4 

TABLE OF MEASUREMENTS FOR FIGURE 4 


1 

2 

3 

4 

5 

6 

Cycle 

P-Q 

interval 
(in sec.)a/ 

R-to-2nd 
sound 
systole 
(in sec.)a/ 

Duration 
of pre¬ 
ceding 
diastole 
(in sec. )a/ 

Initial com¬ 
ponent of 1st 
heart sound 

Amplitude of 
downward de¬ 
flection; 2nd 
heart sound 
(in mm. ) 

( 1 

0.133 

0.326 

_ 

Practically 

1.0 

m ( 

£ ( 2 

0.133 

0.326 

0.319 

identical 
in the 

1.5 

s ( 

* ( 3 
( 

0.127 

0.326 

0.306 

three cycles 

1.5 

5 ( i 

0.133 

0.332 


Practically 

4-5 

P- ( 
to ) 

3 ( 2 

0.133 

0.326 

0.293 

identical 
in the 

4-5 

•H ( 

£ ( 3 

0.140 

0.332 

0.312 

three cycles 

4-0 

.“l 1 

tl ( 2 

0.140 

0.312 

- 

Absent a/ 

3.0 

0.133 

0.312 

0.273 

Absent a/ 

3.0 

3 ( 

( 3 

0.140 

0.312 

0.266 

Absent a / 

4.0 

a ( 1 

■g ( 

£ ( 2 

£ ( 3 

0.140 

0.326 

- 

Negligible a/ 

2.5 

0.140 

0.326 

0.286 

Negligible a/ 

2.5 

0.140 

0.332 

0.319 

Negligible a/ 

2.0 


a/ See text,"F-Q variation and duration of ventricular systole." 
b/ The initial components of the first heart sounds, recorded on the mitral 
and tricuspid area tracings, end 0-5 mm. after the peak of the R-waves. 
The earliest vibrations of the first heart sounds recorded on the aortic 
and pulmonic tracings begin 0.5 mm. after the peak of the R-wave. (See 
also text, footnote 6.1 


of coincidence depends to a great extent upon where the microphone was 
placed. 6 Tracings taken at the mitral area usually show a degree of 
clarity of detail not easily obtained at other precordial areas. 

Referring therefore to the mitral area tracing of Figure 4, It is 
possible to distinguish four components In the record of each first 
heart sound. The first component consists of a short vibration of small 
amplitude which begins, in the four cycles shown, on the average 0.01 
sec; after the Initiation of the Q-wave. The first component Is ended 

Gin Figure 4 the Initial vibrations of the first heart sounds, recorded at the mitral area , 
bailn within 0,013 sec. after the onset of the Q-deflection of the electrocardiogram; whereas In 
the oartlc area tracing, the vibrations of the first heart sound are recorded as beginning on 
the average 0,014 sec. after the Q-wave. At the aortic area the delayed appearance of the vi¬ 
brations Ifl probably due to the absorption and obliteration of the weak initial deflections of 
the first heart sound by the tissues which conduct the sounds from'thelr points of origin to the 
microphone. 
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rather abruptly by the second component o 1 the first heart sound, a thin- 
lined, sharply pointed, single vibration, whose amplitude ib greater, and 
wavelength less, than that of the vibration which precedes it. The 
second component is quite similar in frequency and amplitude to the third 
which follows it, and from which it is usually separated by a definite 
slurring, or other irregularity of the photographed galvanometer-string 
deflection. Following the third component, other vibrations constituting 
a fourth component may be distinguished. It differs from the preceding 
ones by being thicker in outline and having a low indefinite frequency 
and a smaller amplitude of vibration. 

The limited variation of the different components in the first 
sound, when the P-Q interval is constant, is Bhown by the firBt heart 
sounds in Figure 3 (A), and Figure 4. (Cf. columns 3 and 5 of Tables 3 
and 4.) In Figure 1, cycles 1, 2, 9, 10, and 14 may al3o be compared aB 
cycles showing no auricular activity, or, as in cycle 2, only a minimal 
amount. (See Table 1, cf. columns 2 and 5.) 

Limiting the comparison to the initial component of the first heart 
sound In the tracings mentioned above, it is seen that throughout any 
single tracing the initial components are all identical in outline and 
duration, and almost identical in amplitude whenever the P-Q interval 
is stable or absent. 

A comparison of these initial components with those of the other 
first heart Bounds recorded in Figure 1 shows that, depending on the 
length of the P-Q, Interval which precedes it, the initial component 
undergoes definite and characteristic changes in contour, amplitude, 
and duration. Some of the changes shown in Figure 1 are also listed 
briefly in column 5 of Table 1. The relation between the initial vi¬ 
bration of the first heart sound and the duration of the P-Q interval is 
even more clearly shown in Figure 5 (and columns 2 and 5 of Table 6). 

On the other hand, the lack of change in the initial component of the 
first heart sound is evident in Figures 3-A and 4, where the P-Q interval 
is seen to he quite stable.7 

B. P-Q Variations and the Second Heart Sound. The second heart 
sound is identified on the tracing as the series of vibrations which lie 
above the terminal deflection of the electrocardiographic T-wave. In¬ 
spection of the second heart sounds recorded in the illustrations will 
show that they vary principally in amplitude according to the interval ' 
by which auricular systole preceded the ventricular contraction. The 


^Considering the Initial component of the first sound, cycle 11 of.Figure l Illustrates the 
fact that the length of the diastolic period preceding aurtcular systole la another factor which 
Influences the character of the first\ heart sound. The P-Q interval of the'eleventh cycle la 
Identical with that for cytles 6 and 7. The Initial component of the first sound, however, dif¬ 
fers in all respects from those of the preceding beats. Perhaps the outstanding difference is 
that the Initial component of the first sound in cycle 11 precedes the peak of the R-wave by 
0-087 sec., while In all the other cycles, (even where the P-Q internals ore Identical with that 
of the 11th beatj the Initial vibration does not precede the fl-peaft bp more than 0.047 sec. 

Dy measuring the duration of the preceding diastolic period, we find that it Is more than 
twice as long as the diastole of any other beat In Figure 1. The resulting Increased ftiling 
and distension of the cardiac chamber waa probably accompanied, by an Increased capacity for the 
chamber to ulbratc and transmit sound ulb'ratlons. With, that assumption as a basts, the early 
appearance and other changes in the initial vibrations of the first sound of cycle 11 may be ex¬ 
plained as due to a greater uentricular disturbance caused by an auricular Byatole occurring 
after a prolonged diastolic filling period; as compared with the uentrtcular disturbance caused 
by auricular systole occurring after a shorter diastolic filling time, such as ts seen In other 
cycles in figure 1 . 
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TABLE 5 

TABLE OF MEASUREMENTS FOR FIGURE 5* 


1 

2 

3 

4 

5 

6 


P-Q 

interval 

R-to-2nd 
sound 

Duration 
of preceding 

Initial component 
of 1st heart 

Amplitude of 
downward, de- 

Cycle 

(in sec.) 

systole 
(in sec.) 

diastole 
(in sec.) 

sound 

flection; 2nd 
heart sound 
(in mm.) 

1 

0.140 

0.339 

. - 

Taken as a basis 
for comparison 

4-5 

2 

0.086 

0.326 

0.293 

Outline differs 
from that of 
cycle 1 

5-0 

3 

0.066 

0.319 

0.332 

Outline and ampli¬ 
tude differ from 
those of cycle 1 

3.5 

4 

Absent 

0.306 

0-319 

Outline, amplitude 
and duration vary 
from those of 
cycle 1 

3.0 

5 

0.126 

0.326 

0. 585 ) 

) 

) 

) 

Preceded by a 
base-line ripple 
but otherwise 
similar to that 

4.0 

6 

0.133 

0.332 

0.273 ) 

of cycle 1 

5.5 


* See headnote to Table 1 


Illustrations show that the amplitude of second sounds le greatest in 
cycles where the P-Q Intervals are longest, and least In cycles where 
the P-Q Intervals are smallest or absent. That observation fa borne 
out by the tables of measurements for the Illustrations which give the 
value for the largest downward deflection of each second sound, (Cf, 
columns 2 and 6 of the tables.) However, It Is again evident, even more 
so than It was with ventricular systole, that the relationship between 
the P-Q interval and the second heart sound in this case Is a qualita¬ 
tive one, and can not be expressed quantitatively as in the form of a 
ratio. 

C. P-Q Variations and the Third Heart Sound. On a stethogram the 
diastolic period is demarcated as the Interval between the beginning of 
the second heart sound and that of the first sound of the succeeding 
cycle (1). During diastole, a third heart Bound may be detected In some 
Individuals, When present, It usually occurs from 0.11 sec. to 0.14 
sac. after the second sound (4), Ths third heart sound Is caused by the 
inrush of blood to the ventricles during the period of rapid ventricular 
filling which takas place when the aurlculo-ventrlcular valveB open, 
early In diastole (6, pp. 409-410). 

Since the force of impact and the turbulence created by the rush of 
blood into the ventricles depend largely on the pressure difference be¬ 
tween auricles and ventricles at the moment the A-V valves open, varia- 
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tione of venous pressure under different conditions may cause the third 
heart sound to appear only intermittently in the same individual. For 
example, a third heart sound can he detected in the mitral area tracing 
of Figure 1, 0.15 sec. after the second sound, hut can not be demon¬ 
strated in the mitral tracings of the other illustrations. Even in 
Figure 1, the intensity of the third sound vibrations is Been to vary 
from cycle to cycle. In the cycles where a P-wave appears simultaneously 
with the third heart sound, or precedes it by only a small interval, the 
third sound is recorded at its maximum amplitude; but in cycles where 
the P-wave is absent, or follows the third sound, the sound is minimal. 

Figure 1, then, suggests that an auricular syBtole during the period 
of rapid ventricular filling accentuates the third heart sound, probably 
by augmenting the pressure difference between the auricles and the 
ventricles. In cycles 1, 2, a, 9, 10, 11, and 13, P-waves either do not 
occur, or occur after the third heart sound, and the intensity of the 
sound is minimal (with few exceptions). The converse is evident in 
cycles 3, 4, 5, 6, 7, and 12, where the P-waves occur simultaneously 
with, or slightly ahead of, the third sound. 

Discussion 

In the case discussed in the preceding report, the presence or ab¬ 
sence of an auricular contraction before ventricular systole, and vari¬ 
ations in the As-Vs interval played an important part in varying the 
characteristics of the first, second, and third heart sound and the 
duration of ventricular systole. The constancy of the indicated rela¬ 
tionships during any one day and over extended periods of time suggests 
that the relations reported for this instance might profitably be in¬ 
vestigated in other such cases. 

It has previously been observed that auricular activity may influence 
the character of the first, second, and third heart sounds, Cutts men¬ 
tions variations of the first and second heart sounds detected on auscul¬ 
tation in many of the oases described in hiB report on nodal rhythm and 
A-V dissociation (2), Levine refers to the fact that the loudness of 
the first heart sound Is directly related to the P-R interval (3). The 
possibility of an auricular systole preceding, or coinciding with a third 
heart sound and thereby augmenting its intensity has also been reported 
(5). However, the literature searched does not reveal any other in¬ 
vestigation of the relation between the duration of ventricular systole 
and the time elapsing between auricular and ventricular contractions. 

SUMMARY 

There is presented a stethographic study of a clinically normal 
case, In whom spontaneous transitions between normal sinus rhythm, A-V 
dissociation, and nodal rhythm were detected. 

In the above mentioned case, also reported in the preceding com¬ 
munication of this series, stethography demonstrates that: 

1. Ventricular systole is invariably longer in cycleB Initiated 
by auricular activity than in comparable cycles In which there 
Is not a complete auricular contraction preceding ventricular 
systole. 
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2. The acoustic characteristics of the first heart sound, and, 
to a lesser extent, of the second, vary according to the time 
Interval between auricular and. ventricular contractions, 

3, The third heart sound, when present, la strengthened in 
Intensity If It occurs simultaneously with, or slightly after, 
an auricular contraction, 
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Figure 1. mtral-area stetnogram recorded simultaneously with Lead 
II, in sitting position. The tracing Is continuous. Section A shows a 
transition from nodal to sinus beats; section E, an abrupt return to a 
sinus beat after a prolonged diastole due to nodal arrest, and section 
C, transition from sinus to nodal rhythm. (See text, and Table 1.) 
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Figure 3, Mitral-area stethogram and simultaneous &CG* Leaa 11 , 
taken in lying position. The tracing is continuous. A transition from 
sinus rhythm to A—V nodal escape begins with cycle 5. (See texts and 
Table 3.) 
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Figure 4, Stethograms taken, simultaneously with Lead II, in the 
lying position. A, mitral—area tracing; B, tricuspid-area tracing: 
0. aortic-area tracing: D, pulmonic-area tracing. Sinus rhythm is 
present throughout. With minor exceptions, the heart sounds and dura¬ 
tion of ventricular systole show no variation. (See text and Table 4, 
and compare with other Illustrations.) 




























































































































































































































































































































































































































































